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[Article by SoS. Karapetyan, All-Union Scientitie 
Research Institute of Optical-Physical Measurements, 
Moscow | 


LDC 539.62] 


[Abstract] The TNT series of low-temperature triction- 
measuremnt equipment allows the tensoresistor to be 
located inside the operating chamber in an area of stable 
temperature or to be calibrated during measurement al 
any temperature. This reduces the error in measurement 
of friction parameters to 10. The series of measurement 
equipment includes devices of two types: the first type 
can be used to study the triction of solid bodies from 5 to 
600 K with constant monitoring of the composition and 
pressure of the gas medium between 10" and 10° Pa with 
simultaneous exposure of the friction surfaces to radia- 
tion, the second group of instruments 1s designed to 
Study triction in a medium of liquefied gases, including 
liquid helium, atll.5 to 300 K. Cross-sectional diagrams 
of both types of devices are presented. Figures 4; Refer- 
ences | 1: 7 Russian, 4 Western 


Influence of Polyaminoimide Structure on Friction 
Properties of Antifriction Polymer Coatings 

Y) “DOOZ5C Minsk TRENIVE LIZNOS in Russian 
Jul-lug YO pp 6 “S-680) 


[Article by 1. A. Gribova, L. S. Fedorova. G. Ye. Moro- 
zova, V. V. Stepochkina, L. 1. Komarova, M. I. Sen- 
tyurikhina. V.M. Yarosh, V. V. Anokhin, A. P. Krasnov, 
Institute of Heteroorganic Compounds iment A. N. 
Nesmeyanov. Moscow | 


LDC 621. 891.893 


[Abstract] A study 1s presented of the process of struc- 
turing of an oligomer binder in a thin layer on a metallic 
substrate and its influence on friction properties. Coat- 
ings 20 um thick were obtained by atomization of a 
suspension onto a metal substrate with subsequent heat 
treatment at 423. 473 and $23 K. Friction properties 
were Studied with a load of 0.1 MPa at 0.3 m/s. It was 
tound that the migration copolymerization reaction 


begins at 373 K during heat treatment. The structure of 


the polymer influences its thermal stability: a specimen 


with linear structure heat treated at 423 K has an area of 


highly elastic deformation at 453-613 K. Partially cross- 
linked and cross-linker polymers manifest deformation 
changes only at 653-663 K as the polymer starts to 
decompose. The best wear resistance 1s manifested by 
coatings heat treated at 473 K with partially cross-linked 
Structure in a polymer containing succinimide and imide 
rings. Increasing the heat-treatment temperature to 523 
K increases the content of the cross-linked structure and 
causes oxidation of MOS,,. resulting in unstable friction 
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characteristics and an increase ino the coefficient of 


Inction, Figures 2: References & Russian. 


Influence of Magnetic Field on Hydrodynamics of 
Magnetic-Fluid Lubricant Layer Between Convex 
Profiles 

YI POOSOD Minsk TRENTVE TIZNOS in Russian 
Jule tug YO pp 689-096 


[Article by A. N. Vislovich, V. V. Dudarey, V. F. 
Medvedey,. Belorussian Institute of Technology iment S. 
M. Kirov. Minsk] 


UDC 621.891.2:621.822 


| Abstract] A simple analytic model is developed for a 
lubricant layer, vielding a clear idea of the very complex 
mechanism of interaction of magnetic and hydrody- 
namic forces in the lubricant layer considering the non- 
linear nature of the magnetization curve. The equations 
derived indicate that the primary characteristics of the 
lubricant layer may change either smoothly or suddenly 
with a change in the parameters determining the friction 
conditions. Sudden changes tn the length of the lubricant 
layer can be observed experimentally with a change in 
rotating speed of the cylinders in a friction machine for 
a fixed laver thickness or at fixed speeds as the load on 
the cylinders is changed. Figures 5; References 20: 17 
Russian, 3 Western. 


Friction Characteristics of TiN Coatings Obtained 
by Physical Precipitation in Vacuum 

Y/ “DOOZ6E Minsk TRENIYE 1 IZNOS in Russian 
Jul-Aug 90 pp 704-708 


[Article by M. Babich, B. Yermich, University imen 
Svyatozar Markovich, Kraguyevats, Yugoslavia] 


UDC 621.787 


{ Abstract] Results are presented from friction testing of 
three types of coatings: I—a TiN coating obtained by 
ionic sputtering: Il—a TiN and IIl—a TiAIN coating 
obtained by plasma-arc sputtering. The friction charac- 
teristics of the modified contact layers were studied on a 
universal friction machine in pin-disk mode over a 
broad range of contact pressures and slipping speeds. 
The contact between the pin and the disk was main- 
tained in continuous slip mode. The coatings tested were 
found to have different friction properties, the differ- 
ences depending on test conditions. Under low-load 
conditions. the lowest coefficient of friction was that of 
the TiAIN coating. whereas under higher loads the TiN 
coating had the lowest coefficient of friction. The advan- 
tage of this coating increases with increasing slipping 
speed. Figures 2: References 5: Western. 
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Influence of Laser Carbon Alloying on Wear 
Resistance of Titanium Alloys 

YI DOOSOL Minsk TRENDY E TIZNOS in Russian 
ful tug YO pp ob 20 
Article by OOM. Tvasishing Po Yeo Markovskis. Yeo A 
Markovskiy. Institute of Casting Problems: Institute of 
Metal Physics. UKrainian Academy of Sciences. Kiev | 


(L DC 621 SY] 


[ Abstract} A study is presented of the influence of laser 
surface carbon alloying on the trietion properties. ot 
titanium alloys considering possible changes in ther 
Strength and plasticity characteristics as functions of the 
thickness of the carbide-hardened layer. Studies were 
pertormed on V lo and V 12 
a+ [} structure. Specrmens tor mechanical testing were 
cut from sheet material |}.0-)0. mm thick. while wear 
test specimens were cul trom a bar 16 mmoin diameter 
Laser melting and carburization were pertormed on a 
laser installation with a pulse power of 60 J. the melting 
depth varying between 20 and SOO pm as the energy 
density of the pulse was changed by tocusing the beam 
Phe carburizer used was colloidal graphite applied to the 
cleaned and degreased surtace of the alloy. Repeated 
melting was performed to produce layers over ESO um 
thick. Laser melting without addition) of carbon 
decreases wear slightlh. whereas the addition of carbon 
greatly, particularly with 
increasing loads The presence of the surtace layer has a 
significant influence on the mechanical properties of the 
alloys. decreasing strength and yield point. as well as 
relative clongation. For titanium alloys operating in 
friction couples with loads of up to 20 MPa and lubrica- 
lion. carbide coatings not over 20-25 um thick are 
preferable. signiticantly 
without catastrophically 
characteristics. Figures 4 
Western 


Fallo,s with moitial annealed 


mMcreases Wear resistance 


Increasing Wear resistance 
reducing other mechanical 
References S&S Russian. 3 


Friction Interaction of Ceramic Based on 
Nonmetallic Refractory Compounds With Steel 
GY) DOOSOB Minsk TRENIVE LIZNOS in Russian 
Jul-Aue Wo Pp 600-66 7 

fArticle by Yu. G. Gogotsi, AJM. Kovalchenko. I A 
Kossko, V. P. Yaroshenko. Institute of Materials Scrence 
Problems. Ukrainian Academy of Sciences. Kiev | 


LDC OLO0L T8:621.762 S62) 893-666 3 


7621822022 3 


[| Abstract] Tests were pertormed on hot-pressed ceramic 
materials based on nonmetallic retractor, compounds 
Si,N,. ByO. SiC and AIN with a counterbodsy of type 45 
steel with HR© 42-45. Friction occurred without lubri 
cation in air at 4 MPa and 1-6 m/s on a type 422M 
friction machine. Ceramic specimens with both rough 


and polished surtaces were tested. The tests indicated 
that shght interaction of the ceramic with the steel except 
tor B,¢ 


The major compound tormed on the surtace ot 
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the steel was iron oxide. The lowest coethicient of friction 
was found in SiyNy and AIN ceramics, related to the lack 
ofany reaction of these ceramics with the pron, causing a 
rower Value of the adhesion component of the coethicient 
of trietion. Processes which reduce surface roughness 
acerease the total wear of the triction coupled. Figures 5 
References 14: 11 Russian, 3 Western 


Influence of Synthetic Lubricant Fluids on 
Chemical and Friction Characteristics of 
Contacting Surfaces 

YI POOSO LT NinsA TRENIYE TIZNOS in Russian 
Jii/ lug YO pp O43-O0980 


1 Article by LoS. Rapoport. N.S. Sazonova. Vo 1. Agatiy. 
Institute of Apphed Physics. Moldavian Academy ot 
Scrences. Kashiney. All-Union Screntitic Research Insu 
tute of Oil Refining, Moscow | 


| IC 621.89] 


[Abstract] A study as presented of the triction) and 
chemical characteristics of certain synthetic fluids used 
as dispersion media and their influence on surtace states 
Ihe media selected were the most promising synthetic 
lubricants used in the manufacture of plastic lubricants 
MYS. PET. DEBYak and a mixture of MYS and DEB- 
Yak. The best antitriction properties for two types of 
Steel were exhibited by MYS. a result) of the good 
Shielding etfect. protecting the surtace trom. plowing 
Phe thermal oxidative stability of the materials 
decreased over time. The matenal MYS plus DEBY ak 
was found to have the greatest thermal oxidstive sta 
bility. This combination had the best overall antitriction 
antiwear and surtace-protection properties. Figures 2 
References 7: Russian 


Lt DC 339.378:°621.762:678.067 


Influence of Structured Filler on Friction 
Characteristics of Epoxy Coatings 
YI -POOR-D Mfinsk TRENIVE TIZNOS in Russian 


Jul- tue YO) pp VSOUSSNS 


[Article by M. M. Bhliznets. Ye. 1 Kuzmenkova, Institut 
of Mechanics of Metal-Polymer Systems. Belorussian 
\cademy of Sciences. Gomel: Gomel Cooperative Insts 
lute | 


| Abstract] A study 1s made of the influence of magne 
sium oxychloride. dry lubricants and carbon tibers on 
the wear rate. adhesion and physical-mechanical proper 
tic OF epoxy Coatings. Experiments were performed on 
EI) 20 epoxy-diane resin and PEPA hardener. Minima 
are ound in the wear rate curve at 10 and 22 mass parts 
mag resium oxychloride. Hardness 1s greatest at appro. 
imately these same two points. This indicates that th 
magnesium oxvchloride improves both physical 
mechanical properties and resistance to triction-contact 
fatigue of the structural grid of the binder Impact 
toughness and adhesion of the composite material. as 


well as internal stresses in coatings made of it are grea 
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at 5-7 mass parts. Heal-treatment temperature also intlu- 
ences the mechanical and triction properties, the best 
properties achieved at 160-180°C. Figures 2; References 
IS: 12 Russian, 3 Western. 


Search for Optimal Antifriction Carbon 
Fiber-Filled Molding Material Composition With 
Simultaneous Variation of Quantitative and 
Qualitative Factors 

YY) DOOSTK Minsk TRENIYVE LIZNOS in Russian 
Jul- lug 90 pp YO3-906 

[Article by G. 


\. Sirenko, Vo P. Sviderskiy, No L. 


Namashkalov. ©. S. Drobot. Khmelnitsa Institute of 


Technology | 


UDC 621.891.621.893 


| Abstract] The purpose of this work was to optimize the 
composition of a carbon fiber-filled molding material 
(Karbovoloknit) based on ED-20 epoxy-diane and REN- 
60 phenol-ftormaldehyde resins filled with carbon fibers 
and lubricant based on an epoxidized benzyiphenol- 
amine adduct. Studies were performed on high-modulus 
graphitized tibers based on LU-2 polyacrylonitrile heat- 
treated at 2400 © and low-modulus carbon fibers based 
on hydrate cellulose: ()TM-8 heat-treated at S50 C, 
PGi N-2m—2400 © and Ural-T15—1500 C. Antitriction 
studies were pertormed in compressor oil type Ks-19 and 
in KS-19 containing 5 mass percent copper-plated col- 
loidal graphite. Regression models are obtained ade- 
quately describing the process of wear of the antifriction 
material. indicating that the wear resistance of the mate- 
nial as primarily determined by the state of the matriy 
The ratio of the resins in the optimal composition 1s 
determined by increasing the content of the stronger 
phenol-tormaldehyde resin to 62.1 mass parts. With the 
copper-treated graphite present the content of the epoxy- 
diane resin should be increased to 49.6 mass parts due to 
the better adhesion capability of the epoxy-diane resin 
supporting More complete transter of copper rons to the 
contacting surtace of the antiftmiction material. Ural-T15 
fiber and tetracthylene tetraamine are tound to be the 
best components. Figure |. References 4° Russian 


Phy sical- Mechanical Properties of Polymer 
Composite Materials Based on 

Poly tetrafluoroethylene and Coke 

Vonsk TRENIVE TIZNOS in Russian Jul lug YW 


nos _ S\/ 
it 


YI 7DOOITO [Article by Vo M- Baranovskiy. AO a 
Khomik. To Vo Lyashko. Sot) Bondarenko. AO AK 
Pugaches. Yue Vo Zelenes. Kacy Stat 
tute iment A.M. Crorkiy | 


Poedagagic Insti 


| DC 678 642 636 | 


\bstract| Ihe heat conductivity of poly tetratluorocth 
vlence (PTEE) can be signiticanth, increased while its 
cocthicrent of linear expansion is decreased by the intro 


duction ot a titer with good heat conductivity and low 
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coetficient of layer expansion, such as coke. Studies were 
performed to determine the temperature and concentra 
lion variauions of certain physical-mechanical, friction 
and other characteristics of unfilled PTFE and ot 
polymer composites based on it with type KL-l coke 
filler. Introduction of up to 20 mass percent coke ts 
found to increase the crystallinity of the polymer, slightly 
increasing the coefficient and decreasing the wear rate 
Further increases in coke content result: in a small 
increase in coefficient of friction and stabilization of the 
wear rate. The composite materials produced have supe- 
rior physical-mechanical, friction and heat-physical 
characteristics. Figures 2: References 8: Russian. 


Friction Properties of AFTAL Antifriction Coating 
as Movement Starts 

Y1°DOOSZ7B Minsk TRENIY EK LIZNOS in Russian 
Jul-Aug YO 

pp SSS-S62 


[Article by Yu. N. Oddakas, Chemical Industry Automa- 
tion Design Bureau, Voronezh] 


UDC 621.893 


[Abstract] A study is made of the friction properties ot 
the composite antifriction coating Aftal based on poly- 
letrafluorocthylene fabric in a ball joint. Studies were 
pertormed with an Aftal layer | mm thick loaded in 
uniaxial Compression as movement was started in a 
friction machine. The studies showed that the specifics 
load an initial temperature had the greatest influence on 
the coefficient of friction and its change as movement 
started in cach cycle of operation of the friction machine 
Figures 5. References 3: 2 Russian. | Western 


Increasing Wear Resistance of Detonation 
Coatings by Optimizing Coating Conditions 

YI DOOSS TSA Minsk TRENIYVE LIZNOS in Russian 
Jul- lug 90 

pp NV4I4-N4IN 


[Article by Vo V. Shcheptov, A.M. Volkhov. Kiev] 


LDC 621.891:621.762 


| Abstract] Optimization of the coating process on the 
basis of the wear-rate criterion allows the selection of a 
combination of Process factors to minimize the wear 
rate. A series Of experiments was conducted to determine 
the additive influence of process and use factors on weat 
rate) Optimal coating conditions were determined by 
multifactor experimental planning and mathematical 
processing of statistical data. The use of extreme rotal 
able D-optimal plans generated by the Box-Wilson 
method with 99.25% efficrency. including 64 exper 
ments. yielded results which when mathematically pro- 
cessed generated a regression equation which ts pre 
sented as a Chebyshev polynomial. Statistical testing ot 
the expression produced verified the significance of its 
cocthicrents and the adequacy of the model 
viclded reproducible results. Figures 4. References 4 
Russian 


which 
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Regimes in the Pulsed Electric Deposition of 
Silicate Enamels 

YI) DOOSOk Moscow ZASHCHITA METALLOI 
in Russian OS Sep Oct YO pp NO4-SOS 


[Article by V.Ye. Myasoyedoy, Ye.B. Kharitono, and 
Ye.N. Kanin, Ivanovsk Chemical Technological Inst- 
tute] 


Li DC 666.293.621.374 


| Abstract] An experimental determination is made of the 


kinetic electric potential of enamel dross as a funcuion of 


solid phase concentration, addition of sulfanol and DS- 
10 synthanol surtactants, and frequency of the current 
used in pulsed electric deposition of silicate enamel 
coatings. The optimum solid phase content was found to 
be between 20 and 30 percent for a frequency of about 25 
Hz. References 6 Russian; figures 2 

Improving the Protective Properties of Polymer 
Coatings Using Inhibiting Surfactants 

9) DOOSOE Moscow ZASHCHITA METALLOI 

in Russian, Sep-Oct 90 pp S8S4-857 


[Article by L.L. Mitrokhina, O.1. Chernikov and V.N. 
Goncharuk. Petrochemisty Department of the UkSSR 
Academy of Sciences Physical and Organic Chemisty 
and Coal Chemisty Institute] 


UDC 621.792.6:620.193.4 


[Abstract] The authors investigated the protective effect 
(as measured by the polarizational resistance) and adhe- 


sion (as measured by resistance to delamination) of 


polymer coatings on metal surfaces and Polyken primer 


that have been treated with various concentrations of 


Ukrinol sulfonate inhibiting surfactant. Optimum con- 
centrations of adsorbed surfactant in the metal and 
primer are found. References 6: 5 Russian, | Western, 


figures 2: tables 1. 


Interphase Interactions Between a Metal and 
Siloxane Anticorrosion Coating 
YI -DOOS6OD Moscow ZASHCHITA METALLOI 


_ 


in Russian, Sep-Oct 90 pp 759-765 


[Article by M.A. Petrunin, A.P. Nazarov, R.M. Zaytsey 
and Yu.N. Mikhaylovskiy. Pipeline Construction SRI 
(A-U')] 


UDC 620.198 


[Abstract] A study is made of the effect of a siloxane 
elastomer on the surface of St3 steel on the adhesion and 
water-resistance of siloxane coatings. St3 steel samples 
were polished, cleaned. and submerged in a 5 to 10 
percent solution of silane in toluol for 10 min, then the 
toluol was evaporated off. leaving the elastomer. The 
silane adsorption by the S13 was measured using reflec- 
tive IR spectroscopy and the effect of the silane on the 
resistance to the anodic steel solution determined. It was 
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found that the formation of adhesion centers on the 
carbon steel surface improves the adhesion of siloxane 
primer, but adhesion of the coating now depends on the 
chemical characteristics of the tricthoxysilane organic 
radicals at the primer/coating interface. This treatment 
of the samples does significantly increase the water- 
resistance Of anticorrosion coatings. References 12: 4 
Russian, 8 Western; figures 3; tables 2. 


Electrochemical and Corrosion Investigation of 
Binary Titanium-Niobium Alloys in Sulfuric Acid 
9) DOOS6C Moscow ZASHCHITA METALLOI 

In Russian OS, Sep-Oct 90 pp 753-758 


[Article by A.I. Shcherbakov, V.N. Doroteyeva and N.D. 
Tomashov, USSR Academy of Sciences Physical Chem- 
istry Institute] 


UDC 620.193.41 


[Abstract] Anode and cathode characteristic Curves were 
determined, using established values of the corrosion 
potential, for binary alloys of Ti and Nb(Q, 1. 3, Sand 11 
percent by weight Nb) in hot sulfuric acid. A pure 
titanium sheet and niobium foil were used as electrodes. 
as per the Evans corrosion pair model, and_ short- 
circuited through a resistance box. It is found that 
niobium retards the anodic dissolving of the binary alloy 
because it is preferentially dissolved in the initial stages 
of corrosion, and so higher niobium concentrations 
facilitates the cathode process. However, the increased 
anode process efficiency for niobium concentrations less 
than 11 percent is not enough for passivation and 
significant improvement of the anti-corrosion of the 
alloy as a whole. In fact, niobium can even promote 
selective corrosion of the titanium a-phase. The authors 
therefore recommend additional doping with a more 
effective cathode component such as nickel. References 
14: 10 Russian, 4 Western; figures 3; tables 1. 


Sulfonate-Based Corrosion Inhibitors and 
Protective Agents 

Y)7DOOS6A Moscow ZASHCHITA METALLOI 

In Russian O35, Sep-Oct 90 pp 707-722 

{Article by Yu.N. Shekhter, 1. Yu. Rebrov, N.V. Kardash, 
O.S. Stepuro, M.V. Paspelov and A.Yu. Pe.rov, Petro- 
leum Refining SRI (A-U)] 


UDC 620.197.3 


[Abstract] Doping of a metal surface under static and 
dynamic conditions using oil-soluble surfactants con- 
taining the dopant and other elements facilitating the 
formation of a thick chemisorption film is shown to 
improve the performance of corrosion inhibitors against 
hydrogen, corrosion and mechanical wear. The surtac- 
tants contained sulfonates of Ca, Ni, Co. Mo, Mg and Ba 
In Varying concentrations, as well as P. B. Mo, Zn, Cu. 
Cr, Ti and Ni. Tests conducted on light trucks and buses 
with gas and diesel engines using these multi-element 
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organic surfactant Compositions showed that the service 
lite of Lransmissions increased trom 3-12 months to 3-10 
years, hydrogen and corrosion/mechanical wear was 
reduced by 30-50 percent, and and fuel savings of 1-5 
percent (by weight) were realized. Literature data on the 
properties of oil-soluble compounds containing doping 
element cations is tabulated. References 88: 87 Russian, 
| Western: tables 5 


Nlechanism of the Protective Action of Surface 
Carbide Layers on Titanium 

VY) DOOSOB Moscow ZASHCHITA METALLOI 

in Russian OS Sep Oct VO pp "40-744 


{Article by TV. Chukalovskaya, N.P. Chebotareva and 
N.D. Tomashoyv, USSR Academy of Sciences Physical 
Chemistry Institute] 


CORROSION § 


UDC 620,198 


[Abstract] The authors investigated the mechanism 
responsible for anticorrosion properties of a surtacs 
carbide layer deposited on titanium ino a 6.7 kPa 
methane atmosphere at LOOO © in sulfuric acid solu- 
lions. Comparisons are made of microscopic cross- 
secuions of surtace carbide layers on titanium betore 
and aller corrosion (following activation of the sample) 
are compared. The anode characteristics and clectro- 
chemical characteristic curve as laver after layer of the 
carbide was removed down to bare titanium os deter 
mined. The behavior of the galvanic Ti- biG pair and 
the corrosion diagram tor this combination are 
Studied. It is found that the mechanism varies 
depending on the aggressiveness of the corroding agent 
and conditions: tor high temperatures and highly 
acidic Compounds, where tilanium passivation ts dit 
heult to acheive. a sereening mechanism predomi 
nates: and for less aggressive conditions, an electro 
chemical mechanism is tound to predominate 
References 3 Russian: figures 4: tables | 
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Influence of Copper Concentration on Magnetic 
Properties and Structure of Alloys 

Y/ DOOS2A Sverdlovsk FIZIKA METALLOU 1 
VETALLOVEDENTTE in Russian Aug 90 pp 28-32 


[Article by A. G. Popov, V. 8S, Gaviko, L. M. Magat, G 
V. Ivanova, Institute of Metal Physics, Urals Division, 
USSR Academy of Sciences] 


UDC 669,.859'2V20'3:547,622 


[Abstract] A study is made to determine the composition 
of the phases and their magnetic characteristics in 
Sm(Co, Fe, Cu, Zr), alloy magnets (where 7 18 6.8-8.5), 
and to compare the experimental values of H, with the 
values calculated according to domain-boundary-shifl 
models, It is found that the variation of H, as a function 
of copper concentration in the 1:5 phase agrees qualita. 


tively with that calculated in the model of attachment of 


boundaries by planar defects. The redistribution of alloy 
components among phases during aging apparently 
occurs in two Stages, with the volumetric fraction of the 
1:5 phase decreasing in the first stage with an increase in 
Sm and Cu content and an increase in stresses between 
phases. In the second stage the relaxation of these 
Stresses occurs due to formation of narrow copper-rich 
areas at the phase interface. The sharp increase in H, 
occurs when y (1:5) becomes less than y (2:17) at a 
certain critical copper concentration. Figure 7, Refer- 
ences 24: 16 Russian, 8 Western 


Electronic Properties and Stability of Amorphous 
Phase in Beryllium-Hydrogen System 

9/1 7DOOS2B Sverdlovsk FIZIKA METALLOV 1 
METALLOVEDENTYE in Russian Aug 90 pp 41-48 


[Article by V. M. Kuzmenko, V. I. Melnikov, T. P 
Chernyayeva, V. V. Bryk, Kharkov Physical-Technical 
Institute, Ukrainian Academy of Sciences] 


UDC 669.725°788:(539.2134+539.216.2):538.94§ 


[Abstract] The purpose of this work was to obtain the 
thickest possible homogencous films of a-Be by stabi- 
lizing the amorphous pkase with a hydrogen impurity 
and to investigate their electronic properties and sta- 
bility. Hydrogen was selected as the stabilizing impurity 
because it does not enter into direct chemical reactions 
with Be and is practically insoluble in it. The condensa- 
tion of Be on a liquid-helium-cooled substrate at a 
hydrogen pressure of about 4.67 x 10°° Pa allows repro- 
ducible production of homogeneous superconducting 
films of this metal containing not over about | at.% 
hydrogen. The small hydrogen impurity has practically 
no influence on the electronic parameters. With a film 
thickness of over 25 nm these parameters are indepen- 
dent of layer thickness and can therefore be considered 
parameters of a massive amorphous Be phase. The high 
values of T. of this phase, over 10 K,. result primarily 
from the higher density of states on the Fermi surface. 
Avalanche or explosive crystallization in a-Be (H) films 
does not occur, possibly due to the requirement of 
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diffusion transter of hydrogen atoms tor the phase tran 
sition to occur, Figures 5, References 249: 15 Russian. ta 
Western 


Anisotropy of Dynamic Magnetrostriction of 
Silicon tron ard Its Variation With Frequency 
Y/7DOOS2C Sverdlovsk FIZIKA METALLOL I 
METALLOVEDENTIYE in Russian Auge 90 pp 4483 


[Article by l. Ya. Eyngorn, V. F. Tiunoy, VA. Zaykova 
Institute of Metal Physics, Urals Division, USSR 
Academy of Sciences, “Zaporozhtranstormator” Pro 
duction Association] 


UDC 669.1°782:537,.644.2 


[Abstract] A study 1s made of the frequency variation of 
dynamic magnetostriction and its anisotropy in textured 
electrical steel, The dynamics of the domain structure 
were observed in crystals of Fe-3% Si unordered set 
110<O001> at various frequencies in various crystallo- 
graphic directions. A monotonic increase in dynamin 
magnetosiniction with frequency is observed, almost 
doubling in all specimens between 15 and 400 Hz. The 
behavior of the domain structure is used to explain the 
variation in magnetostriction amplitude with angle a 
and frequency. The increase in magnetostriction amphi 
tude with frequency is related to an increase in the 
relative volume of the specimen which 1s remagnetized 
by displacement of 90° boundaries, since the secondary 
domain structure depth increases with frequency while 
the time interval of existence of the band structure in the 
remagnetization cycle decreases. The reasons for this 
behavior of domain structure with increasing frequency 
are not clear. It may result from eddy-current processes 
occurring near the domain boundaries. Figures 3, Reter- 
ences 10: 9 Russian. | Western 


Optical Properties of Fe-Pd Alloys in Amorphous 
and Crystalline States 

Y/ 7DOOS2D Sverdlovsk FIZIKA METALLOU 
VETALLOVEDENTYE in Russian Aug 9) pp S459 


{Article by V. G. Kravets, V. V. Litvintsey, L. 
Poperenko, |. A. Shaykevich, Kiev State University 
iment T. G. Shevchenko, Irkutsk Pedagagic Institute] 


UDC 669.15°234:541.65 


[Abstract] A study 1s made of the change tn electron 
structure of an invar alloy upon amorphous-crystalline 
State transformations. lon-plasma sputtering was used to 
produce films of Fe-Pd alloy with 20-35 at.% Pd. The 
index of refraction and absorption index were measured 
at 0.25-12 um by an ellipsometric method. The values of 
n and «x were used to estimate the plasma and relaxation 
frequencies of current carriers. The optical data are used 
to establish the basic features of formation of the state 
density spectrumnear the Fermi level. As the concentra- 
tion of iron in the alloy increases to produce the invar 
composition, the width of the unfilled portion of the 
conductivity zone narrows and the electron state density 
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ut the Ferme level inereases. The area of invar coneen 
rations also bas the maximum electrical resistance and 
concentration of Fe atoms with magnene mome vtant 
parallel to the direction of magnetization, Figures 4 
References 17) Tl Russian, 6 Western 


Magnetic Properties of Trinary Rare-Karth 
Compounds Rke, Mo, 

VY) DOOS Sh Sverdlovwkh TIZIKA METALLOL TI 
VET ALLOULDENTYVE in Russian Ane 90 pp S¥-64 


[Article by AWS. Yermolenko, Ye. V. Sheherbakova, G 
V. Ivanova, Ye. V. Belozeroy, Institute of Metal Physics 
Urals Division, USSR Academy of Sciences] 


LDC 669.15 I8'RS/RO547.6299 


[Abstract] A study is presented of the magnetic proper: 
lies of the series Of compounds RFe,,.Mo, where R & Y, 
Ce, Pr, Nd. Sm, Gd, Th, Dy, Ho, Er, Tm, Lu. The alloys 
obtained by levitation or arc melting, where homoge- 
nized at LOO'C for two days and their phase composition 
checked by x-ray studies. The lattice parameters were 
determined by extrapolation of values obtained by the 
position of several lines to 0 90". The magnetic 
moment was measured in fields of up to 7.2 MA/m in 
powder specimens with particle size d= 28. The com- 
pounds were found to be highly anisotropic terromag- 
netics with magnetic moments of up to 191, per mole- 
cule at 4.2 K and currie temperatures of 350-500 K, 
suitable for use as permanent magnets, though inferior to 
compounds with Ti and V, which have higher values of 
magnetic Moment and currie point. Figures 5: Refer- 
ences 14: 3 Russian, 11 Western 


Structure of High Coercivity Cu-Mn-Al Alloys 
YI DOOS 2G Sverdlovsk FIZIKA METALLOV I 
VMETALLOULDENTYVE in Russian Aue 90 pp 128-133 


[Article by S. P. Beletskaya, T. V. Yerfimova, V. V 
Kokorin, 1. A. Osipenko, V. V. Polotnyuk, Institute of 
Metal Physics, Ukrainian Academy ot Sciences] 


UDC 669. VIP 7T4 670.18] 


[Abstract] A study ts presented of the structural changes 
which occur upon heat treatment of Cu-Mn-Al alloys 
and determine the anomalies of their magnetic proper- 
tics. Four alloys were produced: Cu,, ,Min,, Aly, 5, at the 
boundary of two areas of the equilibrium state diagram, 
one of which contains the phase Cu,Al, and §-Mn. while 
the other contains Cu,Al,. B-Mn and a fi-bee solid 
solution: Cu,,Mn,,Al,, in the area containing the phase 
Cu Al, and fi-Mn: Cu,, «Ming, «Alyy. in the area with 
Cu,Aly. B-Mn and the f-bee solid solution: and 
Cu,, <Mn,.Al,, <. in the area of the -bec solid solution 
The results of structural analysis performed in parallel 
with investigation of the magnetic properties of the first 
two alloys indicate that their high-coercivity state 1s 
related to the liberation of a metastable phase with 
tetragonal crystalline lattice and high crysicllographi 
anisotropy, which arises in the cast state and in the 
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process of annealing of hardened alloys at 573-65 K 
higures 4: References 11: 4 Russian, & Western 


Movement of Fast Particles in Crystal Studied by 
Bogolyubov Kinetic Theory 

Y/ DOOSSA Sverdiowk FIZIKA METALLOV 
VETALLOULDENTIVE in Russian Sep 90 pp 19-28 


{Article by Yu. A. Kashlev, N. M. Sadykoy, Institute of 
Metallurgy iment A. A. Baykov, USSR Academy of 
Scrences| 


LDC 669-172: S849 171.197 68.001 


[Abstract] A kinetic theory of the motion of fast particles 
inacrystal is developed based on the Bogolyuboy chain 
of equations. The case 1s considered in which the inci 
dent energy is over | MeV, so that the classical deserip- 
tron of particle dynamics is fully applicable. A general- 
ived local equation is obtained for the distribution of 
states of one particle interacting with lattice oscillations. 
The basic characteristics are found of the system in the 
space of energies of transverse Motion, including particle 
energy losses due to dynamic triction and the diffusion 
function, 111s shown that both types of losses are related 
to the difference in the contribution to the kinetics of 
particles moving by channeling, quasichanneling and 
chaotic motion. The description of motion of fast part- 
cles based on the kinetic equation of Bolizmann and by 
means of a diffusion equation is compared. Figure |: 
References 18: 6 Russian, 12 Western 


Transient Processes in Spin Systems With Pulsed 
Excitation 

Y/ “DOOS3B Sverdlovsk FIZIKA METALLOV] 
VETALLOVUEDENTYVE in Russian Sep 90 pp 29-385 


[Article by V. P. Chekmarey. V. G. Malyshey, Leningrad 
Electrical Engineering Institute of Communications 
iment M. A. Bonch-Bruyevich] 

UDC $3) 143.43.00) 

[Abstract] Results are presented from calculation of the 
response of a certain spin system to a rectangular radio- 
frequency pulse. The study was performed by direct 
numerical integration of the solutions of the classical 
equations of Bloch without relaxation components. The 
error of the method ts estimated and convergence con- 
ditions are determined. It 1s shown that with nonreso- 
nant excitation the response contains a monopulse echo. 
the properties of which are analyzed. Results of analysis 
of the properties of the pulse mdicate that the effect of 
the monopulse echo 1s clearly nonresonant. This ts 
indicated by the fact that increasing the amplitude of the 
pulse with sufficient detuning can achieve greater ampli- 
tudes than can be achieved by decreasing the amount of 
detuning. Figures References 16: 12 Russian, 4 
Western 








N FERROUS METALS 


Kinetic Equation for Axial Channeling in 
Ordering Alloys 

Y/ “DOOSSC Sverdlovsk FIZIKA METALLOIV 1 
VETALLOVEDENTIYE in Russian Sep 90 pp 36-42 


{Article by M.A. Ivanov, L. B. Kvashnina, Institute ot 
Metal Physics, Ukrainian Academy of Sciences} 


LDC) 669.017.1167 43:539.171.12/.6 


| Abstract] A generalization ts presented of the theory of 
channeling, to cover the case of ordering alloys, in which 
the scattering chain consists of atoms of different types 
located at the nodes of the chain, The displacement of 
atoms relative to the nodes of the chain considered in 
this work are small, in contrast to previous works 
Primary attention ts given to the case in which the closest 
approach of particles to the scattering chain is greater 
than the atomic shielded radius. An expression 1s 
derived for the diffusion coefficient, the sum of the 
contributions of scattering of incident particles on an 
atom and the scattering on individual electrons. It 1s 
Shown that the electron coefficient comcides to the 
eapression obtained for the case of single-component 
crystals. The atomic coefficient contains a component 
related to scattering on fluctuations in| composition 
which may be dominant in some cases over the contri- 
bution resulting from scattering on thermal and statis 
displacements of the atom. Figure |, References 12: § 
Russian, 7 Western 


Effect of Magnetic Field on Low-Temperature 
Impedance of HTSC Yttrium Ceramic in 
Decimeter Wave Band 

Y/ “DOOS3D Sverdlovsk FIZIKA METALLOV 1 
VMETALLOVEDENTYE in Russian Sep 90 pp 80-84 


‘Article by S. Ye. Demyanovy, A. A. Drozd. V. R. Sobol 
1) V. Pashik. T. A’ Krivoruchko, A. R. Buyey. S. P 
Zakatoy. Vo N. Saverin, Institute of Solid-State Physics 
and Semiconductors, Belorussian Academy of Sciences} 


JPRS-L VIS-91L-006 
10 June 1991 


LDC (846. S62+ 538 VASP SAT ALLO SA768 


{Abstract} Results are presented trom studies of the real 
portion of the surface resistance of an yilrium ceramic in 
an external magnetic tield in the helium temperature 
area. Studies were done by recording the natural Q ot a 
coaxial shorted resonator made of the material, Tt ts 
found that at 4.2 Kor, changes slightly and linearly with 
H cacept in the area of low field intensities, where the 
variation is quadratic. The value of ro at 4.2 Kos O02 
Ohms, while at 300 K itis 0.7 Ohms, which agrees with 
the assumption of terroelectric absorption of the HI 
field power. Figures 4: References 11: 5 Russian, 6 
Western 


Martensitc 'ransformation in Ni-Ti Alloy 
Quenched From Liquid State With Near 

KE quiatomic Composition 

Y/) “DOOS3h Sverdlovsk FIZIKA METALLOU 1 

VET ALLOUEDENTYVE in Russian Sep 90 pp 1S0-184 


[Article by S. Vo Mizin, AUT. Novikov, L. P. Fatkullina 


Moscow Institute of Steels and Alloys] 


L'1) 669. 24°998°5 46.42 


| Abstract] A study is made of a titanium alloy with SU.s 
at.“ nickel. Specimens 20-40 pm thick and 1-2 mm wide 
were obtained by cooling from the liquid state on a 
spinning copper drum, achieving cooling rates of 10°- 10! 
K/s, with or without subsequent vacuum annealing at 
973 K. one hour. When cooled rapidly to 103 K by this 
method, the B2 .BI9’ and B2 -R transtormations start 
simultancously. No basic differences are found in the 
behavior of the annealed specimens. The critical point of 
the transtormations are determined. Quenching trom the 
melt stabilizes the temperature of the martensite trans 
formations upon thermal cycling of the alloy studied 
References 7: Russian 


Figures 2 











JPRS-L VIS-91-006 
10 June 1991 


Investigation of Nonequilibrium Crystallization 
Processes in Alloys of Aluminum and Cu, Min, Si, 
liand Zr 

Y/ -DPUIOUC Ordshonihidse IZVESTIVALYSSTUAL 
CCHLBNYAT ZAVEDENTY ISULIN ADA 
VETALLURGTIY tin Russian 06, Dec YO pp ¥L9d 


[Article by GM. Kuznetsov, V.V. Istomin-Kastros skis 
KS. Puzakov and V.V. Suponeva, Moscow Steels and 
\lloys Institute, Department of Ferrous Metals Science] 


LDC 669.017 


[| Abstract] The authors studied nonequilibrium crystal 
zavion in multicomponent alloys of aluminum and Cu 
Mn. Si. Ti and Zr with unrestricted diffusion ino the 
liquid state and no diffusion in the solid state. It was 
found that the first compound to crystallize in all alloys 
save Al-SueMn-Si is TiAl, or (Ti, ZrpAly. After a per 
techie reaction, which usually did not proceed all the 
way. a-phase crystals were deposited on the surtace of 
the primary crystals, changing the composition of the 
liquid and lowering its crystallization front temperature 
This process continued through all the components in 
the alloy. X-ray analysis indicates that the titanium 
concentration in the center of dendritic cells is as much 
as |.3 percent, although it was near zero in inter-axial 
regions. The bands that appear to link the manganese are 
found to be eutectic a- phase crystals that harden in this 
temperature interval, This article employed a program 
that simulated the nonequilibrium crystallization pro- 
cess, enabling an estimate of the degree of dendritic 
hiquation, amount of deposited phase and composition 
of liquid and solid phases on the crystallization tront at 
any point in time. References 7: 5 Russian. 2 Western 
figures 3. COPYRIGHT: “Izy. vuzov. Tsvetnaya metal 
lurgiva’ 1990 


The Development of Autogenous Vlelting 
lechnology for Semi-Metallic Sulfides of Ores 
YI POObBTA Moscow TISURINY YE METALS 

mm Russian OF, Jul 9O pp 9-14 


[Article by VV. Mechey. director of Gintsvetmet and 
executive at the Autogenous Processes Engineering and 
Technical Center] 


| 1 HHyY ) 4 


| Abstract] Autogenous techniques tor processing sulfides 
of semi-metallic ores are considered the most promising 
direction tor progress in copper. nickel. lead and zine 
metallurgy in the Soviet Union: currently 34.2 percent of 
the copper and 40 percent of the nickel are obtained 
using autogenous techniques. The present state of autog 
enous processing in the USSR and abroad is discussed 
Spectre 
throughput of the KEP-1 complex. The author discusses 
introduction of Vanyukov smelters at laree installations 
and some of the engineering problems encountered 
Current shortcomings of this kind of autogenous pro 
cessing are listed. and areas of tuture research to solys¢ 


proposals are made for improving the 
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them are pointed out, Toward this end, two new smelting 
techniques are briefly discussed, References 4 Russian 


figures |: tables 2 


Introduction of Autogenous Technology—A leans 
of Solving Ecological Problems 
YY) DOOOTR Moscow TISURINYYE METALLY 


in Russian OF, Jul 90 pp 17-19 


[Article by A.M Khalemskiy, Chict of the Engineering 
Division, Central Urals Copper Smelting Plant] 


LI) 669.43 


[Abstract] The author describes briefly the composition 
of gaseous waste pul into the atmosphere by the Central 
Urals Copper Smelting Plant and plans tor installing 
additional scrubbers to reduce it. Addition of a second 
Vanyukov smelting unit, as ordained in the | 3th 5-Year 
Plan, should reduce gaseous waste by 30 percent. in 
addition to chimination of coal usage. higher throughput 
and reduced personnel. Installation of new computer 
controlled gas scrubbing and particulate-removing 
equipment designed to handle specific kinds of waste are 
described. References 6 Russian 


Future Improvement in Autogenous Processes 
L sing Sulfurous Anhydride 

Y) POOOIC Moscow ISUEINYIYE METALL) 

m Russian O°, Jul 9O pp SY.6] 


[Article by PLN. Alentoy and VS. Aleksandrovskaya 
under the rubric “In the Screntific and Technical 
Council of the USSR Ministry of Metallurg,” | 


[Abstract] A joint conterence of the USSR Minisory of 
Metallurgy ’s Screntitic and Technical Council (STC) and 
the Autogenous Processes Engineering Center STC. with 
attendance of specialists from a number of screntitic and 
enginecring design institutes. the Moscow Steel and 
Alloys Institute. Urals Polytechnic. Balkhashmed PO) 
and the Central Urals Copper Smelting Plant. met in the 
latter's offices in Revda in February 1990 to discuss 
introduction of autogenous nonferrous metallurgy 
during the 13th 5-Year Plan. Papers presented at the 
conference on operational experience in introducing 
Vanyukoy smelters and computerized temperature mon 
itoring equipment are summarized) Recommendations 
from the various screntific research and engineering 
design institutes are presented. and their suggested 
assignments for the next five vears are laid out 


Hot Metal Method of Processing Waste From 
litanium and Manganese Production 
YI DPOOOBTID Moscow ISUTEINYYE WEIL UTLY 


n Russian OF Jul W pp 76-78 


[Article by OLV. Orlova) NON) Stremilova. under the 
rubric “Manganese. Titantum., Rare Earth Metals and 
Semiconductors) Low-Waste Technological Processes 
and Reduction of Industrial Waste’ } 
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I \bstract} \ lowewaste method of producing an aet 

hed ducing agent for titatium powder used oan 
Hlovine that also conserves scarce metallic mianeanese is 
Nn pure granulated titanium, spent clectroly te tram 

imnwanese electrolytic cells. and some metaully manga 

ie loaded into a converter, melted at (OO to TSO) ¢ 
fora hall-hour, cooled. crushed. and used in solid torm 
aso reducing agent. A similar method as used) tor 
processing spent titanium chlorate alloy. Optimum 

\ Stud 


made of the effect ot poly metalhe powders on the wear 


parameters for these processes are mvestigated 


SLs i stecl and iron. ustings. imdicating pranks ntial 


ings OF RTOOO0 per ton of poly metallic powder used 


Development of a Lechnique for Casting 40 \ 260 
mm (Cross-Sectional Bars ina Thermal Packing 
Nlold 


POOOTE Moscow TSERINY DE VET UD) 


? pee fii) YO ppp NSS 
\riicle by AUN. Kuznetsov. A Zhernos, ALP Nazar 
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! ndaun capermmental testing of Nparatus that 
i. ot the bars d pends t 1 St Moantl CATeNEL OF 
the hhquid metals ted into tl 1S hay ! 
i r qt final desten rings in tl " from 
rt he broadest side. The mechanical prop 
ide trom AMe®6 all ! inal | 1! 
Hyulated TH rystathization kinel tud } 
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(NibooW trom) going to 
completion. and so only the metastable nickel-based 
+ Rusvan, 3 


peritectond reaction a 


solid solution iw observed) References 
Western, figures bo tables 


Development of New Equipment for Vetallurgical 
Production of Heavy Nonferrous Vletals 
VY) PMO? T Moscow TISERINDDVE WET UD) 


,} Rij gauy \; yy ‘4tl py a | 4) 


/ 


lA\rticle by BYe. Stepanos. Chiet. and Ye S 
Head Metallugist tor Gaintsvetmet Inst 
lute Ss Special Design Bureau for Heavy Nonterrous 
Metals (SABISM) under the rubric “Metallurgy: Heavy 
Nonterrous Metals) Thirtieth Anniversary of the 
SAKBISM at the Gintsvetmet Institute: | 


Canaloy skis 


[1 669) KOO SI 


[Abstract] The authors discuss new equipment that has 
SKBISM 


the technical problems that were overcome ino ther 


been developed by the Gantsvetmet Institut 


desig locations where the have been successtully 
introduced and state prizes awarded for these designs, in 
the following areas’ Vanvukos smelters and other low 


waste processing methods. computer-aided and auto 


mated clectrolyzers and equipment tor deposition of 
Hvanic coatings and tows. high productivits) furnaces 
and converters. and automatic lines and machines tor 
aQuNtiial operations. Number of patents granted has 
reused trom |S during the Tenth S- Year Plan to 39 
over the latest tive-sear plan. Leading specialists who 
hu received awards or other recognition tor them work 
ite the Institute are identified. The need tor increased 
diligen and output by the SABT mM ts stressed. is tt 
Pyrcopyarn dd that mopecration With machin huilding enter 
prises be mcreased and in-house mact building capa 


lemperature and Interphase Density Fluctuations 
of Mlagnesium in the Liquid and Solid State 
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Interaction of Zirconium and Litanium Chiorine 
Derivatives With Nitrogen Dioxide 
YI) PMMIOCE ANfovxcon TSEP END DT VET UT) 


s?) Ris vicddl {iy \, j) Jf) yyy) f) (4 


/ 


[Article by SOV Nastives and VN) Zelikonan] 


(1 669 90944 


PAbstract] The authors investigated) the interaction 
hinectics OF nitrowen drovide with Zr Ql, in the Oo te 
(OO © range Cimaited by the ZrCl, sublimation temper 
ature), and of nitrogen dioxide with tilanium tetrachto 
nde vapor in the 140 to 690 © range. bor the tormer 
case. thors proposed that the reaction proceeds in the 
following way) chemisorption of NO on the particle 
surfaces. formation of an activated complex, decay ito 
NO} Land €1. bor the 


hatter case optimal conditions were tound tor produciy 


(monochnic or tetragonal) ZrO 
hitantum dioxide wath less than Q.02 percent residual 
chlorine. References 4 Russian. tivures 4 


Investigations on Obtaining Silicon Single 
Crystals Using BeO Crucibles 
VY) PWOOID NM wo JSTL INDO VET UT) 


mt Russian OF Sep YO pp 78 


Article by RON VN. Suslov und BI. Shk 


Koritskava 


LDC 621 31S. S92:548 


[Abstract] \ 20 mm diameter [111] stheon single crystal 
tree of dislocation structures was successtully grown by 
the © zochralski method ina SOO cm? BeO crucible. The 
specific electrical resistance distribution and optical 
transmission spectrum were found. The concentration of 
bervilium acceptor impurities was found to be roughly 
hore em 
than in the case of a quartz cructble. TR spectroscopy 
methods tor measuring the concentration of deep impu- 
rities (more than OLES eV) are discussed. References 6: 4 
tables | 


and there 1s 4 lower oxygen concentration here 


Russian, 2 Western. figures 


Ihe Effect of Lemperature and Gaseous 
Environment on the Sag of a Spiral Filament 
YP POO Moscow ISTRINDYE MET UD) 


pi R ‘\ gnpealy Si j) WUinn SONY 


Yesstifeves. LG Kabakova \ \ 
\ Shegay | 


[Article by VV 
Kalkoyv. MOA. Tulametos and 


LIC 621 32.932 3? 


[Abstract] A tight-spiral tungsten tilament 56 um tn 
diameter made by UZKEZAM was experimentally 
Studied to determine the effect of hardness of vacuum 
presence of ol vapors and inert gases. and high temper 


ature on its ability to maintain its shape) The tllaments 


are classified as “brittle” or “plastic” and their detles 
thon over an average length. residual detormation under 
evclic loading. and relative clongation were measured. It 


was found that the sag of the tlament increases as the 
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ViCuU softens. and the maximum temperature os 
reduced, Trent vases lead toa significant mmcrease im the 
Sap oas compared to hard vacuum. Phe presence of oil 
Vapors cmibiitttes the tihiment and devrades ats mechan 


loa properts References | Russian. tipures 45 tables | 


On the Problem of Improving Electrolytic 
Production of Hleayy Nonferrous Vletals 
Pos tM MSIEZ UNV IVI VIET WT) 


} Ry i) if () PAP py) y/ | 


[Article by Gi NO Shistin and \OD Eebedes. Grunts 


voimet] 


I \bstract}| Phe authors formulate the goabot utilizing thy 


latest scremcee and tec Hyrvenbengey lo develop NEW PPOCESSES 
lor production of heays nonferrous metals thats high an 
quality. cconmomrcally cthicrent and ccologically sate 
Ihey point out the following areas in need of turther 
Study. clectrie extraction of metal powders, foils and bars 
from aqueous acid) solutions: chemical reduction ol 
metals trom pressurized aqueous hydrogen solutions 
with the product being pure metal powders: and case 
hardening of more clectropositive metals from: aqueous 
solutions with) clectronegative ones (zine. aluminum 
ron, ete.) There are two approaches to future improve 
ment in commercial production of nonterrous metals 
mechanization of manual labor and other operations 
using conventional techniques. and “machine electrols 
sis) a continuous rather than intermittent automated 
electrolytic process that almost completely prevents con 
tact with outside air. The editors note ina postscript that 
there is no estimate of the economic effect Of machine 
electrolysis. an omission that will be rectified in the next 
issuc. and they call on readers tor their responses to the 


issues rarsed in this article 


Optimizing Electrolyte Composition in Electrolytic 
Refining of Copper 

YI POOOSB Moscow ISTLINYVE WET ADDY 

i} Riu V/ad) li) (i) Wi pp 4JoOd ; 


[Article by VV Puzakov. GOP. Miroyeyskiy. DiG 
Medikhanoy and Yu Ye. Kudryashos | 


11 669 2 OS4 7-661 TNS 


[Abstract] This study investigates the specitic clectrical 
conductivity of copper-containing sulfate electrolytes as 
a linear-regressed function of temperature. H SO), 
nickel and copper content with the goal of identityine 
that portion of specific power consumption gor erned by 
the ohmic voltage drop in the electrolyte. Phe result is a 
sel of nomographs that may be used tor minimizing 
consumption im clectroly tie copper 


electric powe! 


refining processes with respect to these variables 
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Hydrolytic Cleaning of Nickel Anolyte From Iron 
at the Severonikel Combine 

Y/ “DOOWOSC Moscow TSURTNYYE METALLY 

in Russian 10, Oct YO pp 44-43 


{Article by V.B. Spivakovskiy, L.P. Trinza 


and L.G. Makovskaya] 


Moysa, L.G. 


UDC 66.093.8:546.72 


| Abstract] Research was carried out at Severonikel Com- 
bine laboratories on controlling the residual concentra- 
tion of iron in solution after precipitation of Fe(OH), 
and the content of water-insoluble nickel in the ferrous 
filter cake, which are two important indicators of the 
success of cleaning nickel anolyte from iron by oxidizing 
Fe (11) with atmospheric oxygen and neutralizing the 
hydrolysis acid with nickel hydroxycarbonate. Small- 
scale tests indicated a solubility product of (3.4 +/- 0.8) x 
10*4. and showed that the precipitate composition as a 
function of residual Fe** content in the anolyte is 
described by the Freudlich equation. More precise 
values of the solubility product of Fe(OH),. and coeffi- 
cients in the Freudlich equation will have to be obtained 
before the process can be ramped up to a full production 
scale. References 3 Russian; tables 2. 


Dynamic Characteristics of the Exterior Surfaces 
of Silicon Crystals Grown by the Czochralski 
Method 

Y]DOO63D Moscow TSVETNYYE METALLY 

in Russian 10, Oct 90 pp 76-89 


[Article by A.A. Dmitriyeva, V.S. Leybovich and A.I. 
Pogodin] 


UDC 669.78 3:621.315.592.002 


[Abstract] The authors studied the dynamics of the exte- 
rior surface of a [111] silicon single crystal under perturbed 
conditions and found a delay of 3 to 5 minutes between the 
relative motions of the isothermal and singular surfaces. 
The perturbations include sudden increase and periodic 
variation in the rate of melt pulling, rotary velocity of the 
crucible, and temperature of the heater. The dynamic 
characteristics were deduced from optoelectronic measure- 
ments of the position of the radiation ring on the meniscus 
surface. It 1s pointed out that this method may also be 
employed for monitoring surface defects in the crystal as it 
grows. References 3 Russian; figures 4. 
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Formation of Supersaturated Solid Solutions f 
Carbon in Nickel and Cobalt During Melt 
Hardening 

Y) “DOOOOB Ordzhonikidze IZVESTIYA VY SSHIKE 
COMEBNYAH ZAVEDENTY: TSURITNAYA 
VETALLURGIY tin Russian 06, Dec YO pp SS-91 


{Article by V.S. Kraposhin, USSR Academy of Sciences 
Problems of Microelectronics and High-Purity Materials 
Fechnology Institute] 


UDC 6 


[Abstract] The author measured the lattice constant of 
solid solutions of carbon in Group VIII metals (1 to 6 
mass percent C in Ni- ©, Co-C and Fe-C alloys) 
obtained by hardening, and from this calc tlated the 
degree of carbon supersaturation in the solid solution 
so as to correlate Wt with the stability of the carbide 
phase in the system. The samples were hardened by 
exposing them to IR radiation from a CQO, laser for 
anywhere between 10 milliseconds and 0.5 microsec- 
onds, causing melting and hardening at rates from 10% 
to 10’ ‘/sec. The phase content and carbon concentra- 
tion were also determined by from x-ray photography. 
A linear relationship is found between the magnetic 
moment of the transition 3d metals and the melting 
point of the corresponding carbide. It is found that the 
supersaturated solution may arise from thermody- 
namic as well as kinetic factors. References 10: 8 
Russian, 2 Western: figures 2: tables 1. COPYRIGHT: 
“Izv. vuzov. Tsvetnaya metallurgiya’ 1990 


Structure of Ni-Zr-Ti Triple Alloys Over the 
TiNi-ZrNi Section 

917 DOV60A Ordzhonikidze IZVESTIYA VYSSHIKIT 
UCHEBNYKH ZAVEDENTY: TSVETNAYA 
METALLURGIYA in Russian 06, Dec 90 pp 85-87 
[Article by V.N. Yeremenko, Ye.L. Semenova, L.A. 
Tretyachenko and Z.G. Domatyrko, UkSSR Academy of 
Sciences Problems of Materials Science Institute] 


UDC 669.01.24°295°296:669.017.3 


[Abstract] The authors used microstructure photo- 
graphs, differential thermal analysis, and x-ray spectral 
analysis to study phase equilibrium along the TiN1- 
ZrNi section in 14 different alloys cast and annealed 
under a variety of conditions. There 1s some indication 
from the microstructure analysis that the 6, phase is 
formed in the peritectic reaction L+8,—6, in a narrow 
temperature range at around 1160 °C. The salient 
feature of the system ts the minimum in alloy melting 
temperature of 1100 °C for 25 at. percent zirconium 
content. It is found that the high-tempe: ature 6, phase 
is Stabilized by as little as 6 at. percent Zr 6, at room 
temperature. Alloys with between 6 and 25 percent Zr 
annealed at 700 °C have but one phase with CsCl] 
structure and lattice parameter of between 0.3035 and 
0.3080 nm. Substituting titanium for the zirconium in 
ZrNi reduces the lattic period somewhat. References 7: 
2 Russian. 5 Western, figures 3, tables 1. COPY- 
RIGHT: “Izv. vuzov. Tsvetnaya metallurgiya’ 1990 
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Increasing the Quality of Refractory Magnesia 
Ore by Enrichment 

Y) DOOO4FA Moscow OGNEULPORY in Russian No 10. 
Oot YO pp 18-20 


[Article by V.G. Rogozina, N.I. Baranovskiy and N.V. 
Bortnikova, Uralmekhanobr Institute] 


UDC 622.7.017.2:666.762.3 


[Abstract] The impurities concentrations in) various 
grades of refractory magnesia ore from the Satkinskty 
deposits are discussed, these impurities include dolo- 
mite, calcite, chlorite, quartz, iron, etc. A method for 
removing them from a heavy suspension has been intro- 
duced at the Magnezit Combine which uses a drum 
separator for coarse enrichment of magnesite 150 to 60 
mm in size, and a conical separator for particles 60 to 8 
mm in size. The advantages of a photometric rather than 
a gravitational method are discussed. A method foi 
Notation separation of fractions less than 8 mm in size 
(which makes up 20 percent of the raw ore) 1s proposed 
and its effectiveness studied. These methods yield mag- 
nesia concentrate with up to 96 percent MgQ content. 
References 3 Russian; figures 1; tables 2. 


Lightweight Corundum Refractory Materials With 
Improved Thermal Insulation Properties 

41 DOO64B Moscow OGNEUPORY in Russian No 10. 
Oct YW) pp 24-26 


[Article by Ya.Z. Shapiro, Ye.Ye. Starolat, Refractory 
Materials SRI [Ukraine]] 


LDC 666.762.11-127.2 


[Abstract] This study 1s preparatory to obtaining an 
imp 1 thermally-insulating lightweight corundum 
refractory material. Samples were prepared from grade 
G-00 aluminum oxide and from 3 to 15 percent polystyrol 
fractions of less than 2-3 mm in size. The mixture was 
moistened ‘ith a solution of 1.010 to 1.023 g/cm’ ligno- 
Sulphate, dried into blanks in heated chambers for several 
days, then annealed. The apparent density, ultimate 
Strength, thermal conductivity and bulk shrinkage were 
determined as functions of the polystyrol content and 
fraction in the mixture, and annealing temperature. As a 
result of this research, it 1s deemed possible to obtain 
lightweight corundum materials based on alumina and 
polystyrol with compression ultimate strength of 14.0 to 
0.8 N/mm-, annealing shrinkage of 29 to 38 percent. 
apparent density of 0.40 to 1.00 g/cm‘, and thermal 
conductivity of 0.16 to 0.54 W/(m K) (at 350 °C average 
temperature, 600 °C on the hot side). Figures 4; tables 1. 


New Refractory Materials for Furnace Brick 
Linings 

Y1 -DOO064AC Moscow OGNEUPORY tin Russian No 10 
Ont YW pp 37-4] 


[Article by S.R. Zamyatin, K.V. Vorobyeva, D.A. Startsev. 
N.Zh. Garayeva, R.G. Isakova and L.I. Stokrotskaya. 
VostlO [Eastern Refractory Materials Institute] 
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UDC 666.762:621.783.2-2-033.76 


[Abstract] The authors compare the tested properties 
and uses of various kinds of refractory concrete and 
other materials for use in lining the furnaces used in steel 
rolling and metallurgy installations. Recommendations 
are made on the best grades of concrete for use in various 
applications. Preassembly can significantly decrease the 
time needed for lining replacement, especially double- 
laver linings: VosthO and VNIIMT have developed some 
prototype linings, manufactured at the Semiluks Retrac- 
tory Materials Plant and installed in conduits in the Red 
October Metallurgical Factory. The properties ot 
MShBP and MMKBP aluminasilicate plastics are also 
compared to Ramtite 25 and 60, manufacture by Com- 
bustion Engineering Inc. (US). References 4: 3 Russian. 
| Western; tables 2. 


Production of High-Temperature Superconducting 
Ceramic 

Y]7D00974 Moscow STEKLO I KERAMIKA 

in Russian No 12, Dec 90 pp 6-8 


[Article by P. M. Pletnev, candidate of technical sci- 
ences, V. I. Vereshchagin, doctor of technical sciences. 
V. Ye. Fedorov, M. G. Korpachev, A. 1. Korpacheva, V. 
Z. Gindurlina, candidates of technical sciences, Yu. I. 
Mironov, candidate of physical-mathematical sciences. 
Novosibirsk Institute of Construction Engineering: Insti- 
tute of Petrochemistry, Siberian Division, USSR 
Academy of Sciences; Tomsk Polytechnical Institute] 


UDC 666.65:537.912 


[Abstract] A study 1s made of the specifics of producing 
products of high-temperature superconducting ceramic 
in the system Y,O,-BaO-CuO by a technological cycle 
including grinding, synthesis, molding and sintering 
The temperature interval of synthesis 1s 9O0-950°C. The 
most uniform reaction product was produced by the use 
of a granular charge. Specimens were heat treated in a 
tubular furnace for |.5-2 hours at the maximum temper- 
ature with rather rapid heating and cooling at 6-8 C/min 
Shrinkage was found to be quite dependent on the 
synthesis temperature, allowing the dilatometric method 
to be used to evaluate specimens. X-ray phase analysis 
indicates that heating to 935°C for 1.5 hours achieves a 
virtually uniform structure of the rhombic modification 
of the 1.2.3 compound with clear diffraction maxima 
Figures 5, References 5: | Russian, 4 Western 


Ceramic Masses With Assigned Properties 
YI7DOOYTB Moscow STEKLOI KERAMIKA 
m Russian No 12, Dec YO pp Y 


[Article by G. S. Popenko, candidate of technical sc 
ences. M. I. Ryshchenko, doctor of technical sciences. G 
V. Lisachuk, candidate of technical scrences. NOG 
Olefirenko, engineer, Kharkov Polytechnical Institute 
iment V. I. Lenin] 
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UDC 666.635 


[Abstract] In order to develop a mathematical model ot 
the variation of sintering on Chemical Composition and 
process parameters, compositions were developed tor 
ceramic tiles containing various sintering intensifiers 
and clay. Both traditional intensitiers and previously 
unused substances such as open-harth slag. cake. et 
were used. The ceramic tle specimens were roasted at 
YOO. YSO, LOOO and 1O0S0'C. An equation was developed 
for water absorption of the ceramic tles as a function of 
roasting temperature and chemical composition. The 
correlation coetficient of the equation 1s 0.806. A com- 
puter program has been developed to compute the degree 
of sintering of a charge to be used to manutacture 
ceramic products 


Anortite-Containing Ceramic Vlaterials 
YI DOOYTO Moscow STEALOTAKERANMIKAA 
In Russian No 12, Dec YO pp 10-12 


[Article by Ye. Ya. Medvedovskiy. candidate of tech- 
nical scrences. F. Ya. Kharittonos. doctor of technical 
sciences, All-l nion Scientific Research Institute of Elec- 
troceramics] 


LDC 666.65 


[Abstract] A study 1s made of ceramic materials (USSR 
author's certificate number 1498737) in the tollowing 
charge compositions (%): 25-45 calcrum-containing com- 
ponent, 40-60 clay-containing component. 10-20 alka- 
line aluminosilicate melt. The content of the compo- 
nents 1s selected so that in the process of roasting the 
material anortite can be tormed at a low temperature 
while the ceramic mass has good plastic properties 
Optimal properties are obtained with a specific press 
pressure of 30 MPa. The electrical installation properties 
of the ceramic produced are superior to those of tradi- 
tional low-voltage porcelain at normal and elevated test 
temperatures. The maternals can be used for various 
low-voltage products and tor the manutacture of con- 
Struction products such as tiles. and also as implan- 
tates—bones. teeth. References 5. 4 Russian. | Western 


Combined Nondestructive Testing of Ceramic 
Products 

YY) “DOOST A Sverdloask DEFER TOSKOPT) ton Russia 
\ lf YW pr \S/-Ad 


[Article by Vo M. Baranoyx. S. M. Yermolaye,. Lo M 
Zhukova. Ye M_ Kudryavises. VV Kozlox. AON 
Samokhvalox. Moscow Engineering-Physics Institute] 


| [x si 16+6)] Ww 


[Abstract] A description is presented of a combined 
method of testing of ceramic products based on con 
bined application of ultrasonn 
and gamma-absorption radiometry Th 
feature of the method 1s that by 


the results of measurements by the tw 


resonant Sy Troscopy 
distinguishing 
mhoined processing cyt 


»> methods used it 


Stabiish both the pres and tt 


becomes possib 
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type of defects. Determination of the type of detect 1s 
particularly important in determining the influence of 
the parameters of the manufacturing process on the 
quality of ceramic products. Ceramic products are first 
tested by ultrasonic resonant spectroscopy. determining 
frequencies which are not present in the spectrum of a 
detect-tree standard, indicating distortion of the tield ot 
dynamic stresses by defects in the material. The gamma- 
absorption method 1s then used. with a narrowbeam of 
gamma quanta transmitted through the object zone by 
zone to determine the mean density of the material in 
each zone, thus locating cracks. inclusions and cavities 
The use of the method 1s illustrated on the example of 
testing cylindrical products made of oxide ceramics. The 
method can be pertormed using series-produced equip- 
ment. Figures 3: References 6: 5 Russian. | Western 


Process for Producing Corrosion-Resistant 
Corundum Ceramic 

YI" DPOOY"D Moscow STREALOTLAKERAMIAG 
in Russian No 12, Dec YO pp 12-13 


[Article by S. NV 
technical Institute imeni V 


lishchenko. engineer. Kharkoy Poly- 
1. Lenin] 


1 DC 666.762.11:620.193.4 


[Abstract] A study 1s made of the sintering conditions 
and properties of products based on corundum in ethy! 
Silicate binder in order to decrease the roasting temper 
ature required tor the products by the use of bora, 
magnesium borate and various methods of introducing 
the ethyl sihcate. The thermodynamic characteristics 
were Computed tor a number of possible chemical reac- 
tions in the svstem Na.Q-B.O.-S1O.-Al, 0 Wt was 
found that the most probable reactions occur at over 
$50 C forming aluminum tetraborate and sodium disil- 
icate. The liquidous curves were computed and min 
imum melting point determined the eutectic tempera 
ture was about 450 ©) The initial material was ground to 
a particle size of less than 63 um to reduce the sintering 
lemperature. Satistactory properties were achieved at 
1380°C. \-ray phase analysis indicated that in addition 
lo the main phase of corundum there were also peaks 
corresponding to mullite. due to the presence of 
corundum with mullite structure 


Structural C arborundum ( eramic With High 
Crack Resistance 

Yi June SJ/FALOTAERIANIAL 

n Ru an N > De Aipp lo] . 


[Article by GF D Semchenko. engineer. Aharkoy Pols 
technical Institute mens VoL Lenin} 


Abstract] The task of this study was to improve tl 

Streneth and crack resistance of hot-pressed silicon 
armde-hased ceramic by using cilements of the sol-ecl 
method im preparation of the mass” The silicon carhick 
was ground in ball mills with the addition of a modifying 











JPRS-U MIS-91-006 
10 June 1991 


substance to achieve a high degree of uniformity of the 
sihheon carbide. The charges were prepared by mixing the 
components in a ball mill. The specimens were obtained 
by hot pressing at 2050-2100°C, 30 MPa in graphite 
forms coated with silicon nitride. Sintering additives 
were AL,O, and BQO, at 4:0 to 4:1. Introduction of the 


sol-gel binder tacilitates mullitization by interaction of 


corundum with the amorphous ultradispersed silica. 
Under certain conditions B-SiC fibers were formed of the 
binder components with homogeneous structure and 
high strength of the material. The most crack-resistant 
material was obtained from modified silicon carbide, a 
densely packed conglumerate of small homogeneous 
Silicon carbide grains with theoretical density. 


Granulated Foam Glass From Glass Scrap 
Y] “pPpooyv] Vos on STEALO / AER 1\//A 1 
im Russian No 12. Dec YO pp 22 


[Article by L. B. Smirnova, engineer] 


L DC 666.1.036.6:666.11.004.82 


[Abstract] In 1985 an experimental installation was 
created tor the production of granulated foam glass. A 


year later an industrial installation producing 400 m° of 


glass foam per year was opened. This fully satisfied the 
demands of collective farm construction teams for insu- 
lation 
series-manutactured agricultural transportation and pro- 
cess equipment with some slight modifications plus the 
use Of nonstandard equipment manufactured in the 
collective tarm mechanical shops. Scrap glass 1s crushed 
to 5000-6500 cm*/g specific surface in ball mills with up 
to 4% carbonate gas-forming compound and 0.5-0.6% 
carboxymethyl! cellulose. The granules are formed on a 
plate-type granulator, dried with hot air in a screen-belt 


drier at 300°C, then foamed in a rotating furnace of 


790-840°C tor 8-10 minutes 


Mechanization of Loading of Granulate in Molds 
on Glass Crystal Tile Production Lines 

¥/ “DOOYTG Moscow STEKLO I KERAMIKA 

in Russian No 12, Dec YO pp 23 


[Article by Yu. V. Grishin, chief designer, V. D. Cherny- 
shov. semor engineer-designer] 


LDC 666.263.2-4] 


[Abstract] The glass plant imen: Dzerzhiniskiy has 
developed mechanized lines for production of glass- 
crystal tiles with a capacity of 80-85,000 m? per year. 
with cars of tiles leaving the furnace each four minutes. 
\ crank-lever mechanism 1s used to fill the molds on the 
trucks with granulate. The economic effect of the bulk 
material loading device 1s 24,500 rubles for a production 
volume of 150 m° per year. Product quality has also 
improved and the rate of consumption of raw materials 
decreased. A diagram of the device 1s presented. 


The production system 1s based on the use of 
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Nonfritted Aegirite Glaze for Sanitary Ceramics 
9) 7DOOYTH Moscow STEKLO I KERAMIKA 
in Russian No 12, Dec 90 pp 24 


[Article by V. 1. Voyevodin, engineer] 


UDC 666.295.4:666.643.5 


[Abstract] There 1s a shortage of raw materials, particu- 
larly high-quality ones, for the manufacture of sanitary 
ceramic products. This problem is being solved by 
replacing traditional raw materials with new types of 
natural and synthetic materials utilizing the wastes of 
other processes. To decrease the cost of colored sanitary 
products in dark colors, the Kuybyshev “Stroyfarfor™ 
plant has worked to reduce the quantity of dye intro- 
duced to glazes and improve the distribution and shine 
of the glaze. Acgirite concentrate (NaFeSi,,O,) from a 
mining and beneficiation combine has been used as 
inexpensive, plentiful and highly effective shine intensi- 
fier for ceramic glaze. The chemical composition of the 
concentrate is (%): 43.47 SiO,, 26.80 Fe,O,, 10.00 
Al,O,, 3.60 CaO, 2.46 MgO, 10.55 Na,O. 1.25 K,0. The 
use of the aegerite concentrate allows the production of 
good-quality glazes while decreasing the consumption of 
ceramic dyes. The economic effect of use of one ton of 
aegerite glaze for production of sanitary ceramics 1s 470 
rubles. 


Development of Computer Photomicrography for 
Analysis of Composite-Material Products 

9] 7D0081B Sverdlovsk DEFEKTOSKOPIY 4A in Russian 
No 10, 90 pp 84-90 


[Article by V. I. Lelekov, V. G. Pykhtin, Ya. G. Smoro- 
dinskiy, Moscow Institute of Electronics; Institute of 
Metal Physics, Urals Division, USSR Academy of Sci- 
ences} 


UDC 620.179.15 


[Abstract] Studies on computer-controlled photomicrog- 
raphy have been conducted in the x-ray, neutron, ultra- 
sonic, helicon and NMR areas, but x-ray computer- 
controlled photomicrography has been most developed. 
The statistical testing or Monte Carlo method allows the 
creation of comparatively simple programs to compute 
the fluxes of particles and related integral and differen- 
tial parameters of the areas in the product being tested. 
An automated computation system has been developed 
to determine the coefficients of the Boltzmann equation 
which must be solved to determine the spatial. angular 
and energy distributions of the radiation in a computer- 
ized tomography system for small composite products. A 
diagram of the microtomograph 1s presented. The device 
can detect defects as small as 3 um. Figures 3: References 
7: Russian. 
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Formation of Camber on Rails After Rolling 


YI DOTIOB Moscow IZTESTIY UV YSSTIUAH 
COCHEBNYAT ZAUVEDENTY CHERN AYA 
VET ALLURGIY tin Russian No 12. Dec YW pp 34-86 


[Article by SSN. Kudrin, GA. Chervoy. VV. Kazakovy. 
N.A. Chelyshey, AJR. Trynkin, and V.FO Tsarey. Sibe- 
rian Institute of Metallurgy } 


UDC 621.771.26:62 1.982 


[Abstract] Production of rails adequate for high-speed 
trains 1s considered, a mayor problem being formation o! 
camber on the upper flanges atter the rolling operation. 
A stress analysis based on the force distribution in the 
finishing pass reveals that both head and foot of a rail, 
being wide, deform differently than the thin web. The 
integral profile of residual stresses, based on vertical 
equilibrium 2xInt, " "ody 
plane sections, shows compressive stresses in the rail 
head and in the rail foot. These stresses decrease from 
maximum at the top surface of the head and at the 
bottom surtace of the foot to zero in the neutral planes 
within the respective transition zones to tensile stress in 
the web, this stress then increasing to a maximum in the 
centroidal plane. After completion of the rolling process. 
52 m long blooms are cut in two and defective tips at 


both ends ot each are cut off. Within the zones of 


maximum compressive stress. at both top and bottom 
surtace. there consequently appear tree surface segments 
where these stresses relax. Inasmuch as the maximum 
Stress 1s not allowed to exceed the elastic limit tor the rail 
maternal. any change in stress will result’ in- strain 
according to Hooke’s law. A turther analysis based on 
numerical data on the rolled-steel rail sections reveals 
that camber develops during the cutting operation, no 
matter by what method. It can be avoided only by plastic 
deformation around the entire contour, which in the case 
such a large and heavy item is possible only by rolling in 
a universal four-roll pass with heavy lateral edging 
Figures 2: tables | 


Heat Transfer during Interaction of Water-Air 
Stream and Surface of Continuously-Cast Ingot 
YI-DOTIOA Moscow IZTESTIY AVYSSHIAH 
CCHEBNYKH ZAWEDENTY. CHERNAYA 
VETALLURGTIY tin Russian No 12. Dec 90 pp 12-14 


[Article by V. Ya. Gubarey. Ye. A. Mosin, O.N. Yerma- 
kov. VI. Lebedev, and VP. Loginov, Lipetsk Poly- 
technic Institute and Central Scientific Research Insti- 
tute of Ferrous Metallurgy | 


lL DC 669.18:621.746.047 


[Abstract] Processes and particularly heat transfer taking 
place during interaction of a continuously -cast ingot and 
a water-air stream striking its surface at right angles are 
analyzed theoretically, considering that such a stream 
containing small water droplets behaves like a single 
two-component fluid with aerodynamic drag torces 


() and the hypothesis of 
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dominating over inertia forces. Based on practical est: 
mates regarding the aerodynamic drag and impact on a 
hot surtace, a model of the heat transter mechanism ts 
proposed according to which a single-phase gascous 
boundary layer forms and then interacts with the two- 
phase stream. The subsequent temperature distribution 
in the stream 1s evaluated on this basis, considering that 
an appreciable temperature difference between air and 
water droplets builds up. The analysis then proceeds 
with the following three assumptions: laminar tow 
uniform distribution of water droplets in the stream, and 
purely conductive heat transter through the air, A system 
of three differential equations with appropriate 
boundary conditions has been set up, for the air-water 
temperature difference and its gradient and for the size 
of water droplets (diameter cubed) as functions of the 
normal coordinate across the boundary layer. This 
system of equations was solved tor the initial conditions 
of a 1OO'C temperature of water droplets in the stream. 
disregarding the amount of heat extracted from the ingot 
for raising their temperature to that level, and a | 100 ( 
temperature of the ingot temperature. The variables 
were velocity of the oncoming stream, diameter of the 
water droplets. and weight fraction of water in the 
Stream (relative density of the water-air mixture). It was 
solved by the method of finite differences on a Standard 
System 1022 computer. The results indicate that the 
temperature distribution in the stream does not depend 
on the stream velocity over a wide range (2-20 m/s) of the 
latter and 1s characterized by an exponential profile with 
a steep rise within a narrow region (0.5-5 mm) adjacent 
to the boundary layer. They also indicate that the prin 
cipal factors influencing the temperature distribution in 
the air phase of the stream and the temperature gradient 
at its interface with the boundary layer are the weight 
fraction of water and the diameter of water droplets. the 
latter not appreciably increasing (only 0.1-6 %) across 
this region owing to evaporation during passage of the 
stream through it. The heat transfer coefficient at that 
interface was calculated accordingly. disregarding con- 
vective heat transfer through the air phase but consid- 
ering its dependence on the diameter of the water 
droplets as well as on the thickness of the boundary layer. 
An experimental study of such cooling of a cast ingot was 
made in a test stand which included a mixing chamber 
with coaxial water and air intakes and various flat-jet 
sprayer nozzles. The fair agreement between values ot 
the heat transfer coefficient based on measurement and 
on calculation respectively confirms that the optimum 
diameters of water droplets in the stream would be 20-50 
um. Droplets larger than 0.1-0.5 mm modify the heat 
transfer to one characteristic of plain water cooling 
Figures 3: references 2. 


Dependence of Properties of Aged Martensitic 
Stainless Steels on Heat Treatment Parameters 
Y)-DOTI6C® Moscow IZVESTIVA VY SSHIAH 
LCOCHEBNYRH ZAVEDENTY. CHERNAYA 
VETALLURGIY 1 1n Russian No 12, Dec YO pp 50-52 


[Article by S.L. Krasnikova and A.S. Gladkiy. Dnepro- 
petrovsk State University] 
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LDC 669.046: 621 "SS 616620] 


{| Abstract] Considering that the most flexible method ot 
Ircaling martensiic steel so as to ensure a combination 
of high impact strength at cryogenic temperatures and 
high tensile strength at normal temperatures ts 
quenching it from a temperature somewhat above Ac, 
and subsequent aging at a temperature slightly below 
Ac, a study of O30 7 PYNISC O9MOST steel was made tor 
establishing the dependence of its structure and mechan- 
ical properties on such a the heat treatment. Specimens 
of this steel, rods 10 mm in diameter with a transverse 
grain orientation, were structurally retined by a prelim- 
inary heat treatment: quenching twice trom YSO C after 
heating to that temperature at LOC min. This removed 
TiC which had precipitated along grain boundaries 
during cooling after hot deformation and also produced 
a fine-grain microstructure of a single grain size fraction 
The tinal heat treatment was varied. its four parameters 
influencing those two key mechanical properties being 
varied tor a 4-tactorial 3-level experiment according to 
the Box-Benken symmetric rotatbale noncomposite 
plan: temperature of tinal quenching trom 750 C to 
SSO C. aging temperature trom 540°C to 580°C, rate of 
heating to quenching temperature trom 5 C min to 
15 C min. aging time trom | h to 3h. The specimens 
were tested for tensile strength at a normal temperature 
according All-Union State Standard 1497-84 and tor 
impact strength at a low temperature of -70 C according 
to All-Union State Standard 9454-78. As five dependent 
parameters, strength and plasticity indicators. were 
selected: ultimate strength, 0.2 % yield strength. per- 
centage elongation, percentage reduction, KCU.,,. UJ 
cm-). The data of 27 runs have been evaluated with the 
aid of a DVK-3 microcomputer, a regression analysis 
having yielded system of two first-degree and three 
second-degree equations. The results indicate that the 
optimum heat treatment for an ultimate static tensile at 
normal temperature not lower than 1600 N/mm- and an 
impact strength at -70°C not lower than 35 J/cm° 1s 
quenching trom 800°C and aging at 560°C for 2 h. Only 
about 12.5 % austenite. mostly secondary and some 
residual, was recorded in the microstructure after such a 
heat treatment. Figures 3: tables 2: references 9 


Low-Alloy Steel With High Corrosion and Cold 
Resistance 

Y/°DOIITC Moscow STAL in Russian No 11, Nov 90 
pp ~7-S0 


[Article by B.Z. Belenkiy. S.G. Ryskina, A.L. Yegorov. 
G.S. Arzamastseva, N.A. Fomin, R.S. Ayzatuloy. and 
V.S. Zubakov. Ural Scientific Research Institute of Fer- 
rous Metallurgy. Kuznetsk and West Siberian Metallur- 
gical Combines. and Guryev Metallurgical Plant] 


UDC 669.15.2.194+669.14.018.414+620.193.23 


{ Abstract] The technology developed by the Ural Scien- 
titic Research Institute of Ferrous Metallurgy for pro- 
ducing rolled stock of O8CrMnSiCu-R was put into 
practice for a final evaluation, with the assistance of 
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Kuznetsk, Nizhniy Tagil and West-Siberian Metallur- 
gical Combines. Batches of this steel were made in two 
basic open hearth turnaces (210-lon, 425-ton) of the 
Kuznetsk Metallurgical Combine and in two acid con- 
verters (160-ton, 350-ton). the one of the Nizhniy Tagil 
Metallurgical Combine being charged with wrought iron 
(27-37% ©) OLO1-0.07 “© Mn) and the one of the West 
Siberian Metallurgical Combine being charged with pig 
iron (= 4.5 % ¢ OS % Mn 7 “o Si) and scrap 
metal Deoxidizers were added to the crucible: either 
FePl6 terrophosphorus + SiMin? silicomanganese of 
FeP1l6 terrophosphorus FeSi€ 33) terrosilcochro- 
mium. The lather combination was more economical 
only about 2 kg/ton being required on account of much 
less MnQ) buildup. Other terro-alloys were added to the 
ladle. In order to raise the phosphorus content in the 
Steel first to 0.02 “% Po it was necessary to decrease the 
amount of slag-forming constituents and to lower the 
basicity of the slag while also raising the temperature of 
the molten metal to 1600- 1660 C. Its temperature was 
then lowered to 1540-1560 © and the alloying clements 
were made to distribute more evenly by a blast of argon 
Or nitrogen entering through porous or submersible 
tuyeres. The tinal chemical analysis of the thus produced 
Steel was according to specifications: <— 0.10% ©, 0.5-0.8 
% Cr, O.8-1.2 % Mn. 0.5-0.8 % Si. 0.2-0.4 % Cu, 0.05-0.08 
“ P 0.035 % S. Ingots were rolled into angles and 
I-beams of various sizes in blooming and then shaping 
mills of those Metallurgical Combines and also at the 
Guryev Metallurgical Plant. The results of mechanical 
tests indicate that thus produced large sections 
(160, 100410 mm. 140,140.9 mm) and medium-size 
seclions exceed minimum strength and plasticity 
requirements with a wide margin. I-beams having th 
best combination of mechanical properties. and small 
sections (40,4044 mm) satisty them closely. Owing to 
the wide available strength margin. rolling of this 
O&8C rMnSiCu-R steel 1s monitored statistically and the 
product 1s accordingly segregated into two strength 
classes. Sections of all sizes were tested tor at -60 C and 
all found to have a high impact strength at this temper- 
ature. Also sections with sharp and round notches were 
tested. for an indication of ductile or brittle fracture, and 
only large sections were found to have an impact 
strength not higher than 29 J/cm> KCU at -70°C. Micro- 
structural examination of all sections revealed 79-89 % 
ferrite and 21-11 % pearlite. Unequal 160,100.10 mm 
angles of this steel were used as replacement of 2 mm or 
thicker angles of O9Mn2Cu steel tor open wagons and 
190 kg/ton of material was thus saved. referring to the 
same length of service. All other angles were used as 
replacement of 09Mn2Si steel for supports of electrical 
power transmission lines. over 10 million rubles thus 
being saved in the year 1989 on account of the higher 
corrosion resistance. Figures 3: references 3 


Current Status of Production of Metal Powders in 
USSR and Prospects for Their Use In Economy 
Y17DO00961 Kicy POROSHKOL 1494 

VETALLURGIY tin Russian Sep YO pp 1-11 


[Article by ©. S. Nichiporenko, Institute of Material 
Science Problems, Ukrainian Academy of Sciences] 
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LIC 621.762 


| \bstract} Following a deseription of the production of 
motal powders in the capitalist countries, the production 
in the USSR of iron. copper and aluminum powder ts 
described) Until recently. the production of irop powder 
has been based on reduction of tron oxides by carbon in 
tunnel furnaces, combined reduction of a bulk charge in 
honvontal mutfle furnaces and reduction of a briquette 
charge in vertical furnaces. The spraying method has a 
number of advantages. including low power consump- 
tion, high productivity and capability for automation 
and mechanization. This has stimulated the organization 
of large sprayed powder production shops at two metal- 
lurgical plants. Production of alloy steel powders by this 
method is also planned. Consumption of iron powder in 
the USSR ts limited by the available quantity and quality 
and the shortage of the necessary equipment. Copper 
powder has been produced by electrolysis using soluble 
anodes of high-purity copper. Mass production of copper 
by atomization of melts with the high-pressure water or 
compressed air has been organized in the USSR since 
IYSTt The consumption of copper and copper alloy 
powder requires the stimulation of the open market, 
development of the required equipment. and establish- 
ment of direct connections between powder producers 
and consumers. Aluminum powder 1s produced by phys- 
ical-mechanical methods and physical-chemical 
methods. in which the chemical composition of the 
initial product is changed. The spraying method 1s dom- 
inant in Soviet practice. and is distinguished by its 
simplicity and flexibility. Fine powder ts produced by 
dry or wet grinding of larger pieces, with dry grinding 
usually performed in a protective medium of nitrogen or 
argon, Wel grinding in white spirit to prevent combus- 
tion. Inhibitors are trequently added to the liquids. 
\luminum fine powder ts primarily used in the manu- 
facture Ol rocket fuel, pyrotechnical devices, chemical 
and pyrometallurgical processes. Soviet industry pro- 
duces powders of other nonferrous metals such as nickel. 
cobalt. zinc, lead. tin and their alloys in quantities fully 
sauistying the domestic demand tor these products. Ret- 
erences 24° 19 Russian. 5 Western 


Production of Sprayed Metal and Alloy Powders 
by Rotating Electrode Method 

Y) DOOYOB Kiev POROSHKOV AYA 

VEL ALLURGIY tin Russian Sep 90 pp 11-22 


| Article by M. Zduyich, D. Uskokoovich, Institute of 


Pechmical Scrences. Serbian Academy of Sciences and 
\ris. Belgrad] 


| IC 621.762 


| Abstract} This review of the (virtually entirely Western) 
literature discusses centrifugal atomization, the classical 
process tor the production of metal powders. The basic 
methods of centrifugal atomization discussed include 
the spinning blank method, spinning disk method. and 
entritugal atomization with teeding of metal trom 
melting turnace to disk. The influence of the parameters 
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of centrifugal melting on the properties of the powder ts 
analy zed. Centrifugal atomization is an easily controlled 
process tor producing powders. The mean size and 
distribution of particles among sizes can be casily and 
precisely controlled over relatively broad) limits) by 
changing the speed and diameter of the spinning cle- 
ment. Phe particle-size distribution range can be 
expanded tora material by mcreasing the melting speed 
The distinguishing characteristics of centritugally atom, 
ived powders are purity and spherical particle shape. 
Which is important tor the production of active metals 
and alloys in the powder state. Figures 8 References 36: 
6 Russian, SO Western 


Estimating Mixing Uniformity of Nickel- Titanium 
Powders 

Y) -DOOYVOE Kiev POROSTIKOL 1) 4 

VET ALLUERGTY Lin Russian Sep YO pp 25-28 


[Article by EA. Drozdov. Kuybyshey Aviation Institute] 


UDC 621.762.3:6609. 245 


{Abstract} A study 1s made of the possibility of producing 
a high-quality mixture of powders of carbonyl nickel and 
titanium in the ime recommended in previous studies 
The powders were mixed in a 1.7 dm‘ drum mixer 
rotating at 45 rpm tor four hours. 0.07 kg of iron 
fasteners was added to improve mixing. After mixing. 
samples were taken and separated magnetically and 
analyzed chemically. An algorithm and FORTRAN pro- 
gram are presented for computation of the mean-square 
error and inhomogeneity factor of a mixture produced 
by the method. The mixing conditions are found to 
achieve good homogeneity for mixing of titanium 
powder and very fine nickel powder. Figure 1: Reter- 
ences 3: Russian. 


Grinding of Iron Chips in Rotating Vlagnetic 
Field 

Y1 DOO9OD Kicy POROSHIKOL 1) 1 
VETALLURGI)Y tin Russian Sep 90 pp 36-40 


[Article by B. G. Arabey. A.V. Vasiley. S. Bo Kostyrey, 
\. P. Kolgin, AWS. Mints, DoE. Ryzhonkoy. L.A. Pronin, 
S. A. Sopochkin, S. A. Stepnoy, V. LL. Esikman,. “Scten- 
tific Research Institute tor Tractors and Agricultural 
Machinery” Scientific-Production Association, Moscow 
Institute of Steels and Alloys] 


L'DC 621.762 


[Abstract] The motion of a particle in a rotating mag- 
netic field reactor is described in a polar system of 
coordinates with its origin at the center of the reactor. A 
magnetic dipole performs complex motion in the volume 
of the reactor from an arbitrary starting point, detinea by 
the radial and tangential Components of the velocity ot 
its center of mass and its rotation about its center ot 
mass. The interaction of particles in the magnetic teld ts 
analyzed. including impact of particles with the wall and 
impact of particles with each other. [tas confirmed that 
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a rolauling magnetic tield apparatus can act on a terro- 
Magnetic material, rapidly decreasing its particle size 
Systems of this type also allow removal of nonmagnetic 
particles from an initial terromagnetic material, Figures 
4. References 5: Russian 


Influence of Long-Term Heating on Oxidation of 
Titanium Carbide Hard Alloy 

Y) DOOYOE Kiev POROSHKOL AY 4 

VET ALLURGIY tin Russian Sep 90 pp 41-46 


[Article by VoD. Voytovich. Eo L Golovko. Lo oN, 
Beloborodoy, No N. Sereda, Institute of Materials Sei- 
ence Problems, Ukrainian Academy of Sciences} 


UDC 
621.762.5:661.65:669.29:669. 245° 28:543.42:536.45 
[Abstract] A previous work by these authors studied the 
oxidation of a model titanium carbide alloy, analyzing 
the redistribution of the carbides and the Ni and Mo 
binder clements. The studies indicated that during long 
lerm oxidation there was significant redistribution not 
only of the binder elements, but also the impurity 
elements Fe, Cr. Co and Si. This process was studied by 
microscopic \-ray spectral analysis of the initial material 
and oxidized specimens. It was found that in addition to 
the redistribution of the binder and carbide clements. 
the impurity elements are also redistributed and diffuse 


toward the outer phase boundary. The migration of 


elements with small ionic radius and low valence 
Increases the sintering capability of the scale by 
decreasing the defect density and increasing the mobility 
of titanium cations in the routile. These processes cause 
oxidation to virtually halt atter 21 hours in air at LOOOC 
Figures 5; References 11: 2 Russian, 9 Western. 


Strength of Diamond-Containing Composite Based 
on Tungsten Carbide Hard Alloy 

Y) “DOO9Y6F Kiev POROSHKOWV AYA 

VMETALLURGIY 1 in Russtan Sep 90 pp 64-68 


{Article by D. Kh. Bronshteyn, A. L. Maystrenko, E. S. 
Simkin. No V. Tsypin, Institute of Superhard Materials, 
Ukraimian Academy of Sciences] 


LDC 62-98:621.762 


{| Abstract] A study 1s made of the conditions of produc- 
tion by hot pressing and the properties of a matrix 
material—a hard alloy with high-temperature tungsten 
carbide—and a diamond-containing composite based on 
this material. Hot pressing was performed in graphite 
press molds at 12.3-14.7 MPa with induction heating. 
The mechanical properties of prism specimens mea- 
suring 5x5x35 mm (density, hardness, flexural strength) 
were determined by standard methods, the wear resis- 
lance of the matrix materials by friction with a rigidly 
amounted abrasive. crack resistance in disk specimens 
1) mm in diameter and 2.5 mm thick by a special 
method developed at the Institute of Superhard Mate- 
rials. The coetficient of thermal expansion was measured 
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at 290-990 KO without a protective gas medium. The 
clasticit) modulus was determined by measuring the 
velocity of a longitudinal clastic wave. Fractographic 
analysis was performed on a scanning electron micro 
scope. The composites were found to have better 
mechanical characteristics than) superhard materials 
based on alloys with low-temperature tungsten carbide 
widely used in the manutacture of drilling tools today 
Figures 3. References El: 10 Russian, | Western 


High-Temperature Radiation Embrittlement of 
Magnesium-Beryllium Powder Alloys 

Y] “POO9VOG Kiev POROSTIKOL 1).1 

VET ALLERGY tin Russian Sep 90 pp 69. °2 


{Article by V. FB. Zelenskiy, 1. Mo Neklyudoy, Lo S 
Ozhigoyv. V. 1. Savchenko. Kharkov Institute of Physics 
and Technology | 


UDC 539.219.3:529.56 


{Abstract} A study was made of the high-temperature 
radiation embritthement of a magnesium-berythum alloy 
made of powders with particle diameters of 50 to 200 um 
produced by milling. as well as powders of Mg-Be 
distillation compositions. The specimens studied were 
cylinders 4 mm in diameter and 20 mm in length, 
bombarded by beams of electrons with initial energy 225 
MeV to a maximum fluence of 6. 10!" el/em? at 90°C, 
The specimens were then tested at 450°C at 2. 10% 8! 
deformation rate. As the fluence increases the strength ot 
grain boundaries decreases, while the grain’ bodies 
increases. In a finite dispersed material produced by 
methods of powder metallurgy the length of grain bound- 
aries 1s significantly greater than in a large-grain mate- 
rial, decreasing the specific concentration of hehum on 
the grain boundaries and reducing the influence on 
grain-boundary weakening. Furthermore, very finely dis- 
persed second-phase particles such as the intermetailide 
MgBe,, can serve as centers of attachment for helium 
atoms or clusters, preventing the growth of helium 
bubbles. Although very finely dispersed particles 
decrease ductility, in the bombarded material helium 
clusters make a smaller contribution to grain hardening 
than in rdinary materials. Thus, the creation of mate- 
rials with very finely dispersed particle distribution of 
the second phase can reduce the effect of high- 
temperature radiation embrittlement. Figures 3, Retfer- 
ences 9: 6 Russian, 3 Western. 


Acoustical Characteristics of Powdered Invar 
Alloys. II. Change in Parameters in -100+500°C 
Temperature Interval 

Y1 "DOO9OH Kiev POROSHKOW AY A 

VET ALLURGTY.A in Russian Sep 90 pp 104-100 


1 Kostikov, Vo A. 
Nikonoyv. N. D 


[Article by V. A. Vershinin, V. 
Belyvanin. Yu. F. Maksimoy. K.P. 
Pautkov, Yoshkar-Ola] 
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UDC 621.762. 24:546, 58. 549.49 


[Abstract] The acoustical characteristics of the powder 
alloys JON and J2NKD were determined as a function of 
residual porosity between - 100 and +500°C, The equip 
ment and methods used in the experiments were 
described ina previous work and are not deseribed here 
The temperature variation of Poisson's ratio p, Young's 
modulus b. shear modulus G and ultrasonic wave prop: 
agation velocity ©, has a comples and anomalous nature 
related to the inavar properties with clearly expressed 
extremes, All the curves have singular points near the 
Cure point indicating breakdown of the invar anomaly 
when the specimens are heated, contirmed by previous 
studies. The good correlation of the Poisson ratio and 
coetherent of linear expansion indicate that an invar 
elect is present in the material, manitested in the 
anomalous behavior of the temperature variation of 
Poisson's ratio, Figure 1; References 7: Russian 


Putting in Production Rolled Flat Stock and 
Sections of Weather- Resistant Steels 
Y/ DOTA Moscow STAAL No 11, Nov 90 pp 47-49 


[Article by DLP. Kokushkin, R.Ya. Sharatutdinoy, ON 
Soskovets, S.G. Bratchikov, V.1. Sidorkin, and DN 

Dergunoy, Ural Screntific Research Institute of Ferrous 
Metallurgy, Karaganda Metallurgical Combine, and 
Ural Polytechnic Institute] 


UDC 621.771.2434 261:669.14.018. 292 


[Abstract] Two weather-resistant low-alloy steels 
OC rCu-R and LOCrNiCu-R tor rolled flat stock, analogs 
of Cor-Ten steels, have been developed by the Central 
Scientific Research Institutes of Ferrous Metallurgy and 
of Steel Construction Planning. A- third such. steel 
1SCrCu-R for rolled flat stock and rolled sections has 
then been added by the Central Scientific Research 
Institute of Ferrous Metallurgy and the Scientific 
Research Institute of Railroad Transportation. A steel- 
making technology has been subsequently developed for 
production of flat stock and sections. Pilot production 
involved steelmaking in 600-ton open hearth furnaces 
with oxygen blast through cupola tuyeres and in 300-ton 
converters, pouring through gates into plate molds for 
casting into 20-ton ingots, and covering the surface with 
thermal insulation. Ingots were heated in pits and then 
rolled into slabs. Slabs of 1OCrCu-R steel (< 0.12 % ©. 
0.5-0.%8 


Cr, ~ 0.3 % Ni. 0.2-0.4 % Cu, 0.3-0.6 % Mn, 0.17-0.37 % 
Si, 0.07-0.12 % P. 0.035 % S) and LOCrNiCu-R steel 
(~ 0.12 % ©. 0.5-0.8 % Cr. 0.3-0.6 % Ni. 0.3-0.5 % Cu. 
0.3-0.6 % Mn, 0.17-0.37 % Si, 0.07-0.012 % P. < 0.035 
“% S) were hot-rolled into 2.5-8.0 mm thick strip and 
cold-rolled into 0.7-1.5 mm thick sheet. Slabs of 
1SC rCu-R steel for flat stock (< 0.18 % C, O.8-1.2 % Cr. 

0.3% Ni. 0.15-0.25 % Cu. < 0.40% Mn. < 0.30 % Si 

0.15 % P. 0.04 % S) were hot-rolled into 4.0 mm 


thick strip and cold-rolled into 1.5-2.0 mm thick sheet 
Slabs of 1 SC rCu-R steel for sections (< 0.18 % C.0.5-1.2 
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Wr OFM NE ObS-O40% Cu 0.40% Mn, = 0.30 
i Si Om we 0.40 WS) were hot rolled into 
4544545 mm, 50N5085 mm, and 64x63x6 mm angles 
Mechanical and environmental tests have contirmed the 
suitability of both LOC rCueR and LOCrNiCueR steel tor 
up to nine years of service in urban and industrial 
aimospheres. Corrosion cracking was found to cease 
atier tive years. a light layer of corrosion products having 
formed on the outside surtace of hot- rolled LOCrCueR 
strip and cold-rolled LOCrNiCueR sheet, By that time the 
roll seale on the inside surtace of hot-rolled strip had 
completely broken down and the inside surface of cold- 
rolled sheet had become covered with a protective layer 
of corrosion products. The results of tests conducted at 
the Screntific Research Institute of Railroad Transpor- 
lation indicate that 15CrCueR steel corrodes 1.5 times 
slower than rimmed and killed St} carbon: steels in 
alternately wet and dry weather, also lt.) times slower 
than LOC rNiCu-R steel under such conditions, [ts corro- 
sion resistance is 1.8.2.0 times higher than that of 
O9YMn2Si steel, its resistance to combined corrosive and 
mechanical wear 1.45 times higher. Small amounts of Ge 
added to this steel were found to stl further inhibit its 
corrosion i humid air. by blocking active corrosion 
centers around its nonmetallic inclusions. Following 
further studies and testing of these new steels in various 
enterprises, they are now made at the Karaganda Metal- 
lurgical Combine trom naturally alloyed cast iron con- 
taining P and serap metal containing Cr.NiCu. Their 
cost effectiveness as replacement of plain carbon or other 
uiloy steels is due to weight reduction in the redesign of 
containers and wagons. elimination of the coating pro- 


cess, and longer service life. Tables 2: references 3 


Development of Technology of Producing 
Cold-Rolled Corrosion-Resistant Triple-Layer 
Strip 

YIODOTICB Moscow ST AL in Russian No 11, Nov 90 
pp h>-63 


[Article by L.A. Agishey and V.D. Nikitin (deceased), 
Chelyabinsk Metallurgical Combine] 


UDC 621.771.23:621.77.016.3:669.14.018.8 


{Abstract} The technology developed by the Chelyabinsk 
Metallurgical Combine for mass-producing Tl corro- 
sion-resistant triple-layver steel strip, a layer of St-10 
low-carbon steel clad bilaterally with O8CrI8Ni10T! 
stainless steel, has been corrected so as to eliminate wide 
thickness variation and high carbon buildup within the 
contact zones. The first experimental production lot was 
rolled from 3.0-3.5 mm thick pickled stock, which had 
been produced by hot rolling with the final temperature 
fluctuating over the 920-980°C range and subsequent 
coiling at a temperature within 660-720°C. The layers 
had been joined by welding in an argon-arc machine 
(30-32 V. 200-230 A) using argon at a rate of 80-90 
dm‘/min and Sv-06CrIYNi9T: wire. The seams, while 
sufficiently strong to remain intact during transport, 
were not sufficiently plastic for cold rolling. The stacks 
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were therefore first heat treated in the long tripartite 
furnace of an NZTA-T continuouseduly quenching and 
pickling machine at YIOY9VROC, tor 10-1 4d mins per 
millimeter of thickness, and then water cooled. This 
process was followed by electrolytic prekling ina NaySO, 
solution with a current of 6.0 kA at60'C and passivation 
vin Y1O% HNO, + 3.8.5.6 % HE solution, however not 
all scale and sludge having been removed despite the 
much higher than standard rate of acid consumption 
The stacks were then skin rolled to 1.5 “% reduction, tor 
chimination of nonplanarity, Subsequent cold rolling to 
produce 4-ply 2.0 mm thick and 1100 mm wide steel 
sinp was done ina four-roll mill, in three passes under 
up to 1S MN compression with up to 250 kN tension 
Ihe preliminary treatment is being improved by better 
control of the hot rolling ower tinal temperature within 
YO0-930'C) and the coining (lower temperature within 
6H00-640°) of stacks, by faster cooling of coils. fest at 
15-30 Cob with better ventilation so as to reduce carbon 
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buildup in the contact zones and to imerease the plas 
Heity, an by finer skin rolling to | reduction only, Cold 
rolling to produce J-ply 1.5 mm thick and 1140 mm wide 
simp after this new treatment was already tried, also in 
three passes: |) reduction from 2.8 to 2.1 mm under 16.0 
MN compression, ata rolling speed of | m/s with LSOKN 
pull and 120 KN back tension, 2) reduction to t.7 mm 
under 15.0 MN compression, at a rolling speed of 5 ms 
with 250 KN pull and 230 KN back tension, 4) reduction 
io 1.5 mm under 14.5 MN compression, at a rolling 
speed of 5 m/s with 220 KN pull and 200 KN: back 
lension, The cold rolling operation on adequately 
pickled strip was sufficiently stable for maintaining 
thickness unsformity, Strip was thus produced having an 
ultimate tensile strength of $00-520 N/mm. a 0.2 “% 
yield strength of 350-380 N/mm, an elongation of 45-42 
‘ein Som, and also passing the 180° bend test. Figures 2 
lables |. references | 
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Production of Rails Using Universal Stand as 
Planisher 
YI DOOL24TA Moscow STAAL in Russian Jul 90 pp 64-07 


Kusnetsov, Vo Vv. Dorofeyes. | A 
Kravchenko, Kusnetsh Metallurgical 


[Article by Alf 
Sharapoy, Ye. | 
Combine} 


LDC 621,771.26 


[Abstract] A method has been developed to roll rails 
using a universal stand as a planisher, The planisher line 
is installed Ym from the finishing stand, The hor zontal 
rolls are driven through a gear stand by a 4000 kW 
electric motor, Rails are rolled simultaneously in two 
stands—the universal four-roll planisher and two-roll 
S50 finishing stand. The first expermmental run of rails 
was produced on the new system in December of 1986 
Some 26,000 tons of type R-65 rails were produced by 
the new technology in 1987. A number of changes were 
made to the design to climinate early run problems 
Diagrams illustrate the positioning of the four rolls used 
in the planisher to produce standard-section rails. The 
reduction in the universal stand was increased to utilize 
the full capacity of the stand. The quality of the rails 
produced using the universal pass 1s as follows: 82-90% 
of all 25 m rails have no surface defects (up from 67-80% 
in the previous mill), mechanical properties equal to rails 
produced by previous technology, plastic properties 
somewhat superior. Experimental thermally hardened 
rails have greater tensile strength Impact toughness 


somewhat greater. Figures 2. References }: Russian 


New Locomotive Tire Production Technology 
91° DOO24B Moscow STAL in Russian Jul 90 pp 67-69 


[Article by A. V. Yakovchenko, V. M. Ozimin, M. | 
Starosepletskiy, Donetsk Screntific Research Institute of 
Ferrous Metals and Nizhnedneprovsk Pipe-Rolling 
Plant imem K. Libknekht} 


UDC 621.771.292 


[Abstract] A new wheel-rolling division includes high- 
power presses, requiring optimal distribution of detor- 
mations among the equipment and the creation of the 
most favorable conditions for formation of the flange 
and stabilization of metal flow during rolling. The plastic 
deformation during rolling of a blank with a prepared 
flange larger than the flange of the finished tire was 
studied. The excess size of the flange on the blank ts very 
Significant for determination of rolling conditions. A 
program has been developed for calculation of detorma 
tion conditions to achieve optimal results considering 
the temperature and speed parameters of the process 
Protiles of the blank. rolled product after roughing stand 
and tire produced on finishing stand are presented 
Fieures 2 
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Increasing Accuracy of Drawing on Continuous 
Wire Mill 


Y) POO 24IE Moyvcow STU in Russian Jul 40 pp oy OU 
[Article by AOA) Tolpa,S VO KRalinovieh EOP Niko 
lavey, Yul Morozov, VS. Sapethin, Donetsk Screntitne 
Research Institute of Ferrous Metallurgy. Makeyevo 
Metallurgical Combine] 


LI 621 77K O02 64-658 OLN 


[Abstract] In order to maximize the stability of dimen 
sions of rolled products heading tor the trashing group 
of stands ina wire mall, it os suggested that a boy 
ovalcircle sequence of passes be used in the roughing 
and intermediate groups of stands of a continuous mull 
This type of pass is universal and allows rolling of an 
intermediate circular shape if required) This system was 
tested in rolling of circular stee!] 6.5. 8.00 LO and Lo mm 
in diameter on a laboratory mall The bow ovabecorct 
plan increases the stability when the rolled product 1s 
transterred between stands Ovality was reduced by 
01-015 mm and the length of the metal with distorted 
profile geometry at the rear end was reduced to 5-8 m 
Figure | 


Surface Hardening ¢ sing Low- Lemperature 
Plasma and U Itrasound 

Y/ "DOOYSB Khishiney ELE KTRONN AY TORBRABOTA A 
WAIJERIALOUL in Russian Sep Wo pp 9 le 


[Article by Kho M. Rakhimyanoys, Gr AD Iskhakova 
Novosibirsk, Institute of Electrical Engineering] 


[Abstract] Results are presented trom a study of the 
surtace layer formed with plasma thermal hardening and 
subsequent ultrasonic plastic deformation of the speci 
mens which had been hardened using the energy of a 
low-temperature plasma. forming a surface layer up to 
0.6-0.65 pm thick, The ultrasonic deformation of the 
surtace layer changes the qualitative characteristics of 
the maternal. The microhardness was studied through the 
depth of the surface layer as well as over tts area 
Ultrasonic deformation increases the hardness and 
makes it more uniform over the surface areca. The use of 
ultrasonic plastic deformation after plasma hardening ot 
stec! parts forms a surtace laver with superior mechan 
ical and geometric characteristics, improving usage 
properties. Figures 4. References 4 Russian 


Hardening of Parts in Magnetically Fluidized Bed 
YI DOOYSD Kishiney ELEKTRONNAY TL ORBRABOTA A 
WAIERTALOL in Russian Sep AW pp os 3) 


[Article by D. A. Ignatkoy, Vo Po Groncharuk, Institute of 
Applied Physics. Moldovan Academy of Scrences} 


[Abstract] The effectiveness of a magnetically tMurdized 
bed for working and hardening of parts has been dem 
onstrated ina number of machine-burlding processes In 
this method a stochastic set of ferromagnetic asymmet 
rical particles 1s accelerated by an external magnetic field 
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lo proaduce the thundived bead As th particles epaet thn { IM Oy Lelie... 
surface of a part suspended i the bead itis deformed and 
hurdened ait pores 1th meELT ib a Tow rina thus bent] \ uct on wen ” ine jordans hl i ' 
i rCUsSing Produch il { linkdrical DCCHIIOCAS OF Na rial rw n en nel pra Nie nvad Nope bebe They 
Ispes of steel were exposed to th Huudized bed te Geteels OBSEr ed On pres OS lene | 
construct mathematical model onsidering the woth TOUT VOUS TD CTOSea CONTHNCES THO With argon. as 
it ofthe comecentratpon of parti hes. Miaenetic pda mNOr tn " Land SEC nr sage cnvadil i nu ALLL) 
hon. leneth and diameter of th Hikdrical particles of hese defects. is reported 1 hued mpoved PUN UG Ga 
Hhivhecarbon wire of which the bed was wposcd and pPectromel POO TROD TTC TON Op ’ ! atta 
Treatment time on surface roughoess aod hardness. as Melallographs ma CPVstallographic methods Storay 
Well as luligue strength baguations we derived tor deter detects were louwnd to contain etree Ua sich 
MINTO OF COPE onditions tor bhurdening of parts ol hon defects on treshl Produced spony iva ryan ria 
the Various Iypes of steels tested ait whacthon of re than delect-tres yh 1 by ro Trill lila 
optimal process conditions can mecrease the hardness of nickel, and cobalt contents Cone rmating trom the muaen 
the surtin avers and the enduriunm ana other usage SHOT TM sponge Production pron pol storuge detect 
Characterimtics of thy part bigures S References 10 “wus found to be one oF tw riers of magnitude low 
Russian than those of defect tres Spvevnngre Some specimens of 
brown defects on stored sponge were tound to nia 
Reactions of Molybdenum With Cobalt and levated quantities of metal magnesium. hydrated 
( erium al 773 h Magnesium chlor vara hhorkdes of mag ih 
4} TMWINAB Odeo ce TATE STID TLD SSTIIAT mal moun mal MmanuM ON horn Nha TL 
(CUILRNVATIL SUT DENTYD TSE IN DDG hoon. and chhorn score found on chhorid hora 
Vil ULE RGT) tin R mn N | HW a defects. Colored oxide detects on tored spony 
hound | he ou soled solutior f Veer n | 
iArticle by NT Kalo md RV Kaulagova. Severo 
shereas these defects on treshiv, produ 1 spy 
(isctinsk State t niverset Depaurtn ntot lnorganin and 
; lain rutile and a uriabhl COTEpOrse ten lial 
\nal could hemusts anteinian enveen ated eae (siemens -" - 
| IM HH ISR HSI show that storas yy ryycnst Sy RLELL i ni hal ' 
lainers (which promotes the tormation of a pr 
[Text] A study of the Co-Mo-Ce systen nthe Coerel him) produces tewer defects than nor ntilated storiay 
orner was made with the aim of replacing expens: Sim Nn air or Storage mn argon. Tt was found that hwh-qua 
with cheaper ( In permanent magnets, Fighty-six Co Liianium mngots can be produced trom spor miaminy 
Mo. Hiovs were melted trom clectrolvti metals mn an storage defects Figur | tables i Ry wn ret 
chectrie at hurnian sith a nonconse iby] tunesicn 
i Tray r) Teh Troan ‘ ‘nvV\ We ) i) 
emis ry sintohinn “nig ni ! phe dongle “| Hardening of Blanking Dies by lon-Plasma 
1279 K. quenched into ice water fron . kK and litanium Nitride C oatings 
Studied by metallograph V-ray diffraction. «ray sp HI THIONO TM 
trometry. and hardness measurement The phases wer AUC SNICHNOSHTIIMPOLOCHING DI 
dentitied with the aid of ASTM) charts and Interatur PROAIZNODSTAVO R mn \ 
data pertaining to the phases cxsting in the Co-Ce and 
Co-Mo binary systems. The results of the studs wer iArticte Bb imednatat HW tecne i=, ' sO;)S Pub 
used to construct th + K wothermal section of thy Rabinovich AN Kusnets KS | AA RK 
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observed) Figu tables references 4¥ 4 Russian aa pain ot hen | | pepe 
mn 1 gan chanec betw , rhine 1 7 
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LC HEBNYRH ZALEDENTY ISUEIN GY penance ae sahara 
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Diffusion Welding of Llollow Thickwall Products 
by lsostatic Pressure 


JURA EEL en St TROGCTING) I 
PROAIZTLODSTLOWR m tue Wi pp dd 
\rl hy ‘I \ C sulyinski\ KR «s Abheviets. CG | 
\ i bonep yrs oh ONG Lallurpen il Institute} 
| iM ;yswese 4 
\istract} The possibility was studied of cladding 
A nior parts such as thickwall sleeves by dittu 
chine fy. means of mostuth pressure in an inert 
, , ny ft NIPa Stuches wer pertormed on Iwo 
ibs of OCR steel mm thick clad on the vse 
SHH OSAHIASNTOT 51 (Smm) The (0 mm stubs wer 
\ nn Nn adhamet \iter degreasing. the specimens 
‘ issembled by pressing the lquid-nitrogen-cooled 
" ria tt miter laver. the ends were sealed by 
in clectrode of corrosion-resmtant steel 
ly . oressul sclding was performed at 14° 4-1475 
RK with argon pressure 1) NIPa. plus the additional! 
nres mused by the difference on thermal expansion 
a) 


iar’ Phe str neth of the pom produced Was 


‘Mi NTPo boeures 4.) Reterences 4} Russian 


Viechanical Properties of Butt-Welded Joints of 
Deformed \luminum (Alloys 


ty i VW St (ROOTING) 
Mees UT GITINT i gd es kK i) bey Hino VSTi 
\rt " V I Ryeavantses VV Oivchinntkos. VON 
ts 
1 in ‘ 4 
\istra \ studs « made of the influence of various 
mr S tactors such as arc-welding method. type of 
ling w sclding conditions. flux. shape of slot in 
im shape. as well as type of semitinished 
| I m the state and cyscheal properties of welded 
nts of detormed aluminum allovs \Met rT sro 
\i4 , ws A\l-Me-l:i and Al-Cu-li alloys. The 
produced by tree surtace continuous arc with 
‘ gsi clectrode with lateral teed of 
ding wire by pulsating arc with powertul supernm 
posed short current pulses. by pulsed arc. by pulsating 
irc. Dy rotating clectrode with axial teed of welding wire 
plasma arc. and by arc with clectromagnetic rotation 
/ Sta Strenet! ft the pots depended litthe on the 
d and conditions of welding and type of welding 
i | Ip semitinished product had a 
decors nilucn m the state strength The plastn 
pertics of welded pornts are largely determined by the 
hod * t welding wire and type of 
tinished product) The best properties are achieved 
nu i! sclding Th cheal strength of the points 
! determined by the shape of the seam and 
f semitinished product. the influence of the other 
heing insignificant) For welded structures oper 
, { tresses of 210-240) MPa or less with rela 


, mmb . «yf hers illo isn ms supero};r 
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Ihe seam shape can bx 
melied material or 
special insert with a shaping slot) References & Russias 


optimized Py removing th 


with fluw welding by the use of a 


Structure and Mechanical Properties of Welded 
Joints of Titanium With Zirconium Alloys 

Y/) DOUSTD Moscow SE TROOCTINO YT 
PROASIODST LO Re nol wt 


[Article by Lob Adeveva AB Groncharos. Voob Grraba 
K Gs Coriporenko. TN Kaydas MEOMEON 
Iostitute of Flectrie Welding imen: Ye ©) Paton tkra 
nian Academy of Scrences| 


rend That 


LIM 621 791 754 


YY] lh Se HOY "YT 


{Abstract} A study is made of the influence of welding 
conditions and heat-treatment modes on the structure and 
mechanical properties of welded yornts in V1 
with zirconsum alloys Nel (Zrel% Nb) and Neos 
(Zr+2. 5% Nb) Plates measuring O° 200°) mm were auto 
matically argon-arc welded using a nonconsumable ec! 
trode with jet protection of the welded zone and th 
cooling portion of the seam at 0.28 and | | ooms. | 15 and 
2WA Tl and 12 V. The specimens were heat treated in 
vacuum at 770 KR and 1270 K. two hours, cooled with th 
furnace. The residual gas pressure in the furnace was not 
over 0.2. 10> Pa. It was found that the electrode must be 
shifted |.5-2 mm in the direction of the zirconium and tt 
Process pertormed at not over OF coms to assur 
tory quality The seam metal is hardened during th 
welding process, greatly reducing ductility and toughness 
This can be avoided by heat Ircating the we lded joints at 
1270 K with subsequent slow cooling with the furnace Th 
maximum relative clongation in this case is 145-15 
impact toughness YO-102 Jom Figures &. Reterenc 
Russian 
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Corrosion Resistance of Welded Seams in 
Austenite-Ferrite Steels in Alkaline \Mledia 
VI DOOSTE Moscow SU TROCHTINOYT 
PROIZITODSTI Own Russan tue 4 


[Article by A. Gs Aleksandroy. Yu N. Savonos Zap 
ovhve Machine-Building Institute rment VO Ya Chubas 


LIM 67L TYE OSD B20 193 > 869 TS OLS ® 


[Abstract] The residual delta territe intended to redu 
hot-crack formation in austenit: hron nich 


can reduce the corrosion resistance of the seam n 


Thes article studies the corrosion resistan tf weldes 
jornts in these steels in alkaline media Specimens 
made of I-KAISNITOT Steel and muttita r surta 


pieces Welding and surtacing were pertormed by typ 


E-lLOKHISNI0G: 2B electrodes plus periment 


trodes contaming chromium. nickel and manganese 
coating The corrosion resistance of the sm mens Was 
evaluated by the degree of mass loss tollowing | 44 hours 


|} ’ \} 4 . 


m MeSS&) NaQM at the 


that scam metal with austenite stru 
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corrosion. resistance than austenite-territe surtaced 
metals. The failure of austenite-ferrite seams in alkaline 
media occurs by structurally selective corrosion with 
preferential dissolution of the delta terre. The corro 
sion rate of the surtaced metal was found to decrease 
with increasing content of chromium and nickel. Nickel 
helps to passivate the metal in alkaline media. Figures 2 
Reterences 10: 3 Russian, 7? Western 


Burner With Expanded Functional Capabilities for 
Vacuum Arc Welding 

VY) DOOSTE Moscow SUAROCHNOY] 
PROIZITODSTVO in Russian Aug YO pp 29-30 


[Article by So A. Karnaukhoyv, O. V. Kreydenko, V. M 
Yampolskiy. Moscow, Higher Technical School iment N 
EF. Bauman] 


LDC 621.791.758.034 


| Abstract] A new vacuum arc welding burner 1s needed 
not requiring torced water cooling. This article presents 
a calculation of the operating conditions of such a 
prospective burner, indicating that the most heat- 
sensitive clement, the insulator, could be made coolest 
by fabricating it of a material with low heat conductivity 
The use of such a material, perhaps type 18-10 corrosion- 
resistant steel or titanium, would allow the temperature 
of this clement to be reduced, supporting long-term 
operation of the burner without forced cooling. Produc- 
tion of an actual burner of this type ts not reported and 
the only diagram presented 1s of the experimental instal- 
lation tor determination of heat liberation. which 
includes a water-cooling system. Figures 3 


Transportable Device for Welding Longitudinal 
Joints in Shells 

Y) “DOO3ZIG Moscow SUAROCHNOYT 
PROIZVODSTVO in Russian Aug YO pp 30 


[Article by V. V. Kalyuzhnyy, Voroshtlovgradskty 
Machine-Building Institute] 


LDC 621. 791.75 OMORKR) 

{| Abstract] A compact device 1s described. providing for 
unidirectional welding of longitudinal joints in shells 
with reverse seam formation under unsteady conditions 
The device has been described in USSR author's certif- 
icate number 1201097. 1s reported to be rehable. with 
low cost and mass. suttable for use in the manufacture ot 
Shells as individual units rather than in long-run produc- 
tion. In the device. two slotted uprights support a flux 
bath, the height of which 1s adjusted by a cam unit, so 
that the meniscus of the flux rises to contact the joint 
which 1s welded by manual or automatic means. The 
device 1s simple in design and surtable for welding of 
joints of various lengths 
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Diffusion Welding of New TiC-NiTi Hard Alloy 
With Steel 

yy] “Poost dl Vase on S| RO TINO) I 

PROIZA ODSTVO in Russian Aug 9) pp 32-33 


[Article by A. G. Melnikov, So N. Kulkov] 


UDC 621.791.4.539.378.3 


[Abstract] The purpose of this work was to produce a 
good quality diffusion joint between a TiC-Niti hard 
alloy and type 45 steel. This requires an element which 
has good diffusion in both metals and produces no 
intermediate phases. Copper is used tor this purpose 
Diffusion welding was performed in a vacuum chamber 
at 0.01 Pa with induction heating of the specimens. A 
pneumatic lever mechanism was used to apply pressure 
lo the parts, the surfaces of which had been ground and 
washed in gasoline and alcohol. The results were supe- 
rior to those produced with a nickel intermediate layer, 
yielding a high-quality welded joint, the mechanical 
properties of which are close to those of the hard alloy 


Figures 2 


Argon-Arc Welding of Lap and Tee Joints in 
Aluminum Alloys 

Y/ 7 DOOZ2 4 Moscow SUAROCHNOYE 

PROIZV ODSTVO in Russian Aug 9) pp 2-4 


[Article by M. d. Mamon, “Kompozit™ Scientific- 
Production Association. O. M. Novikov. Scientific 
Research Institute of Machine-Building Technology | 


UDC 621.791.754°29:669.71 


| Abstract] A study 1s made of the formation of lap and 
tee yornts, conditions of formation of oxide film inclu- 
sions and cold welds in the metal of angle joints and 
methods assuring the production of joints with good 
penetration of the root when welding aluminum alloys in 
protective gases by a tungsten electrode. The work was 
performed on 300°100 mm plates of AMg6 and | 201 
alloy 2-12 mm thick and special small specimens of 
\Meg6 alloy with circular lap joints. It 1s found that the 
appearance of oxide film inclusions in the joints results 
primarily from oxidation of the contact points of the end 
of the welding wire protected from the arc or flow of 
welding bath metal and the unmelted end surface of the 
edge of the upper part. plus lifting of surtace oxide films 
by the welding bath from contacting horizontal part edge 
surtaces. Cold welds and oxide film inclusions in the root 
of the seam can be prevented by performing tungsten- 
electrode welding under inert gases in two or more 
passes: the first without a welding wire or with a small 
wire to produce a concave seam shape. with the use of 
cleansing flux. the second or other passes with wire to 
produce the required seam shape. Figures 2. References 
2: Russian 
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Friction Welding of Dissimilar Materials with 
Pulsed High-Pressure Forging 

YI POUSOR Moscow SE LTROCHINOY] 
PROIZIVODSTIV Ow Russian lug Wo pp 4-0 


LArtich by tf S KRarakozoy. “Remdetal” National Ser- 
entitic-Production Association, Voob Yogoroy, “ANI. 
LIM Screntitic-Production Association, Barnaul. VI 
Dvachenko. Ye To Putesves. UMEZ™ Production Assoct- 
ahion, Minsk] 


IDC 621.791 14.01 


| Abstract} Experiments are used to contirm that carbide 
lines do influence the strength of a welded joint. of 
high-speed steel with structural steel, primarily where the 
process of tinal heat treatment of the product is not 
performed. specitically when the joint os 
immersed in melted salt during heating and hardening 
Phis ts caplained by the tact that the hard and brittle 
phase inclusions serve as crack-lormation centers. The 
solid solution near the carbide accumulations 1s also 
more alloyed. causing significant structural and chemical 
heterogencity. Several models of machines which have 
been developed tor triction welding with pulsed torging 
are briefly described and partially diagramed. The 
method of triction welding during pulsed high-pressure 
forging produces better quality points between dissimilar 
materials which cannot be welded by traditional 
methods. such as ZASL-750 high-temperature alloy and 
4105 steel The method increases joint quality when 
welding dissimilar materials without the use of special 
arbors. Figures 3. References 7: Russian 
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Embrittlement of Welded Joints in Steels l sed in 
Cryogenic Equipment l pon Reheating and 
Deformation 

4) Pose Moscow SUT LTROCTINOY] 
PROIZANODSTV Own Russian tue WW ppy /] 


(Article by PS. Ischenko. Dneprodzerzhinsk Industrial 
Institute iment MoE Arsenicheys. Vo Ye. Lazko. L Y«e 
Labvina. To Lo Maksimovich, “VIAM™ Screntitic- 
Production Association] 


IS) AHY [4018-8 


| \bstract \n 


. mits in 


Stimate ts presented of the tendency of 
sarious Classes of cryogenic steels 
sard embrittlement in the process of heating and 
deformation involved in the manufacture of structures 
t af tech which include austenitic 
SKHIANIOT. austenitic-martensitic O7KAION6. mar 
Sit EG hHI2NIOMT and martensite-aging 
MONISKHOMBTY ul O3KhHYNGKSM3 A thermal cvck 
! which imitated heating of the heat-attected 

and 1100 C upon automatic or manual 
of 216kiIim. Along 
the base metal the seam metal produced by argon- 


air Aith 


studied 


ry TWA 1) 
ling with a running cnere,s 
i nonconsumable electrode was tested 
itter Complete or partial (empering or aging) 
I} haneges 


urring inthe scam meta 
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upon multiple-pass welding of welding repair of detects 
were simulated 
monotonic decrease iw strength of the base metab and 
scum metal with mercasing test temperature 
live testing indicated superiority of the austenitn 
martensiic stech O7TKRAIONG.) which was insensitive to 
embrittlement during the heat and deformation ovcle of 
welding. Similar results were produced upon simulation 
Of the heat-atfected zone for multiple-pass) weldiny 
Eaceptions included welded seams contaming o-ferrit 
in their structure. for which the temperature intersal of 
embritthement was 600-900 ¢ 
400 C for martensite and martensite-aging steels and 
600-800 C for austenite stecls. while the degree of loss of 


Phe results of the testing madicated a 


( ompara 


us opposed to the 2h! 


ductihty was half as great) The formation of cracks in 
welded joints of CHV OPCTAG Steels can by prevented ly 
limiting the time they 
ture intervals. and by avoiding straightening ino this 
temperature range Heating and deformation im th 
brittleness inters al did not influence the properties of the 
are chilled) Pigures 3. References 


spend in the brittleness tempera 


jomnts when thes 
Russian 


Electrolysis-W ater Generator Control and 
Protection System for Welding and Soldering of 
Products 

YI DOOSID Moscow SUEAROCHNOYI 
PROIZNODSTVO in Russian tue Wopp 1s-l4 


; 


[Article by EV. Varlamoy. No A] Feoktistoy. Moscow 


Institute of Technology | 


UIC 621.791.949.038 


[Abstract] Existing systems tor powermng and controlling 
clectroly sis-water generators assure stability of operation 
but do not provide protection against excessive heating 
of the eclectrolyzer and pressure in the gas system. oF 
against failures of individual clements and) modu! 
Phis article studies a control and protective system based 
on measurement of pressure and temperature which 
docs not have these shortcomings. A block diagram and 
photograph of the “Agat-M™ device tor soldering and 
welding of small domestic and jewelry products ai 
presented. The authors institute provides a set of do 
mentation for manutacture of the device upon requ 
Figures 


Structure and Process Design of Welded Joints for 
Thin Shells of High-Strength Vlaterials 
Y) “Posey MV au SE TROCTINO)] 


PROIZ | ODS] LOd yn Ri i} iid 4 , i oJ 
[Article by Vo VO Yerofeses. M NV) Shak! 4, \ 
Raspopo (helvabinsh Polvtechnical Institu \ 


Mikhavio.. Central Scientific Research Institut 
ISNUKM ~Prometes.” Leningrad] 


[Abstract] The design of the structure and manutacturin 


process of welded shells made of high-strengt! 
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alloys must consider two aspects: the variation in man- 
imum load in the stage of loss of stability of plastic flow 
with the relationship of applied stresses in the wall of the 
Shell, and. considering the specifics of the process of 
Welding of high-strength steel and alloy structures, the 
inherent mechanical heterogeneity of these structures 
Equal strength of welded joints with the base metal can 
be achieved by optimizing the dimensions of a soft butt 
well, considering the shape of the shell and the loads to 
Which itis exposed in addition to the properties of the 
metal. A diagram is presented tor determination of the 
ranges of permissible values of relative dimensions of a 
sott interlayer. allowing the assigned shell and welded 
joint parameters and the characteristics of the base metal 
lo be used to determine the optimal dimensions of a soft 
butt yornt. Figure |; References 7 Russian 


Software System for Graphic Modeling of Welded 
Structures 

YI DOOSIE Moscow SU AROCHNOYI 
PROIZIODSTVO In Russian lug YO pp 88-389 


Article by So Vo Medvedes. To Vo Shestakova. GG 
Ilhanets. G. Yeo Yurkost. Belorussian Republic Scien- 
litic-Production Association “Kompleks” | 


[1 62] 79 OSD 68E SOLS 


| \bstract} A software system has been developed tor 
vyraphic modeling of welded structures. designed to run 
on ARM2O1 standard contiguration systems under OS 
RV version 3.0 oF higher. The structure of the software 
system ois diagrammed and samples of the assembly of 
graphics images with hidden-line removal are presented 
Phe required input is a coded numeric description of the 
clements in a welded structure. A sample is presented 
Preliminary drawings can be produced in halt or three 
fourths the time required by traditional methods. Fig- 
ures 3. References Russ.an 


Industrial U se of Lasers in Pipe Welding 
YI DPOTOST Moscow SE TROOCTINOY] 
PROIZVODSTL Own Russian Nol? Dew GO pp > 8 


[Article by NOX Panches. Vo A) Pleking Po Ye Gening 
(; | Khaustos. YuoN. Bobsleyv. Yoo MM. Krichesskiy| 


1 pe 62) 794 XH] ITN R86 


[Abstract] In 1990) the “Razvitive™ Scientitic Applica- 
‘Sovinterluch’ Jomt Soviet 
miroduced the method otf laser 


lion Center and the 
Bulgarian Brterprisc 

moa pipe-welding machine at the Moscow Pips 
Plant: A UKhebr2 5° CO}, was installed on a 20-76 
\ three-reflector focusing lens dev cloped at the 


\ ‘lding ( 


MACHEN, 
Kazan attihate of “Sovinterluch” was used to weld pipes 
HF OSKAISNTOTD steel with | > mm wall thickness and 38 
mm pipe diameter, No other modifications to the usual 
pipe production process were made The welding process 
iS Hlustrated photographically and welded seam cross 


sections are shown A combined method of laser-arm 
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welding has also been used. with the laser beam stab: 
izing the anode spot of the welding arc and increasing tts 
etlectiveness while the arc. by heating the metal 
increases the absorption of laser radiation. This tech- 
nology was tested on the same installation at the Moscow 
Pipe Plant. yielding superior seam tormation and 
reducing the requirement tor edge preparation. Eigures 
3. References 4: 2 Russian. 2 Western 


Increasing Speed of Laser Cutting of Metals by 
Plasma Heating 

Y17DOLOSB Moscow SUAROCHNOYI 

PROIZN ODSTVO in Russian No le Dew YOopp 


{Article by A. P. Khaloschin, Yuu ¥) Kurochkin AM 
Lyubchenko, A. A. Zverey. Moscow Motor V chicke Man 
ulacturing Institute (ZIL Higher Technical School)| 


UDC 621.791.947. 72:62 1.375 826 


{Abstract} One possible means of increasing the eth 
ciency of laser cutting 1s to input additional energy to th 
work zone. This article discusses the results of caper 
mental studies of laser-plasma cutting of metals. and th 
influence of the most important cutting mode param 
lers on cutting of KAISNIOT steel plates up to 2 mm 
thick and tungsten 0.5 mm thick. It was found that the 
additional cnergs of the plasma arc increased the cutting 
speed by a factor of two. being particularly cttective tor 
thin steel sheets (about | mm thick) Phe use of th 
plasma arc is most cllective with a ratio of plasma are to 
laser power of not over 3:1. Studies were pertormed on 
an installation with a 200 W laser operating at 106 um 
and a special plasmatron with an clectrical power of 
about | KW. Two systems were used to vary the position 
of the laser and plasmatron. and in the better of which 
the laser and the plasmatron acted on opposite sides ot 
the metal plate being cut. Figures 4. References > 3 
Russian. 2 Western 


Regulation of Surfaced Vletal Quality by 
(hanging Plate Electrode Shape 

YI -POlO8O Moscow SL TROCHINO)] 
PROIZAODSTV Own Russian Ne le Dew 


[Article by VOT Shehetinina. SoS) Samotugins AON 
Serenko. Oo LT Novokhatskava. KOKO Stepnos. NO oO: 
Zavanika. Bo Bo Sologub. Maripole Metallurgical Insts 
tute. Vo Yu. Poludnvak. Vo Gs Bendrtk. Ye Lo Lats: 
nenko. Maripole Metallurgical Combined iment Tich} 


Lt 1M 621 791 92 OS) S94 


[Abstract] Five-layer surtacing was performed on plates 
measuring 30,300,400 mm using a wire 4 omm_in 
diameter. a strip measuring 0.9445 mm iin the longitu 
dinal and perpendicular directions. and a combined 
electrode consisting of a wire and a U-shaped strip 
Surtacing was performed under ZhSN-9S ceramic tux 
The electrode shape and running energy, were found to 
have a significant influence on the movement of the ar 
the thermal evcles and the crvstallization rate. The shape 
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of the clecirode and running energy also influenced the 
crack resistance of the surfaced metal The structure of 
the metal produced with the combined clectrode at low 
running cnergys has the best impact toughness and 
strength) These conditions yicld the least microscopn 
distortion of the crystalline lattice and mucrosiresses. low 
dislocation density. a finely dispersed and homogencous 
Structure of the surface metal with small temper son 
Figures 6. References 5 Russian 


Properties of Welded Joints in 1OKASND Thick 
Sheet Steel Made by Various Welding Methods 
41 DelOsD Moscow SU AROCHNOD! 

PROIZJI ODSTILOm Russvan Nol? De Alan & Jos 


Patnnkeves. A N Serenko VO A 
Druzhinin. A | Savchenko | G 


Article Dy \ | 
Shatecroy ski \ | 
Leshkoviseval 


1 DC 6271 791 O88) 6M TS 669 15.194 


[Abstract] To provide a comparative cvaluation of the 
properties and structure of joints of LOKASND thick 
Sheet sice!l specimens were welded under flux by three 
methods: with programming of the mode parameters 
mechanized multipass welding and a mechanized 
method with a constant-power arc mm one pass Pro- 
grammed welding was found to yicld the most cven 
distribution of manganese. The cyclical thermal cttect of 
the programmed welding tormed more equilibrium 
structures both in the heat-affected zone and in the scam 
metal. Impact toughness increased significantl, duc to 
the fine-grain structure. more uniform distribution of 
alloying clements and microhardness through the cross 
section of the welded joint in comparison to the other 
methods of arc welding under flux Figures 4. References 
S Russian 


System for Gas- Thermal Atomization of Protective 
and Hardening ( oatings 

YI DOTOSE Moscow SUMROCHNODYTI 
PROIZVODSTVO in Russian No 1?) Dew Wi pp 28 Of 


[Article by P) A. Topolvanskiy. Leningrad “Flectrosila 
Production and Expermmental Association imeni SoM 


Kirov] 


te 621 793.7) 


| Abstract] An equipment system has been dev cloped tor 
gas-thermal atomization. allowing objective selection of 
the optimal method tor application of protective coat- 
ings trom the standpoint of coating quality. good usage 
properties. economy and ecologic characteristics The 
system includes: a power supply. plasmatrons. detona- 
tion guns and supporting components. horizontal 
manipulator tor the plasmatrons and gun. manipulator 
tor holding. rotation and vertical movement of parts to 
he coated. remote control panel. modules tor indepen- 
dent dosing of outer materials and independent cooling 
gas supply and ventilation systems. The technical speci- 
fications of the system are presented. Introduction of the 
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system has mercased the quality. rehability and dura 
bility of clectrical machine parts by detonation atomiza 
thon of wear-resestant and antifriction coatings based on 
aluminum oxide onte the end seals of large clectrical 
machines. automatic plasma atomization of fretting 
resistant coatings based on aluminum alloy in an incr 
gas onto the brush wedges of turbine generators. manual 
plasma atomization of cavilation-resistant coatings 
hased on nickel-titanium on clectric machine rotor poles 
and air-plasma atomization of crrosion-resistant coal 
ings based on sicllite on the tan blades of turbing 
generators Figures 2. References } Russian 


Programming Module With Power Supply for Arc 
Melding 

4) DOLOSE Moscow SUAROCHINOYD! 

PROIZA ODSTV Ow Russian No 12) Dew Wi pp 27-8 


iArticle by NG Sincintkoyv. M- D. Ivanov. A LT Vanin 
Moscow Aviation Institute men So Ordzhontkidzc] 


UDC 621.791.758.037 


[Abstract] A programming module has been devcloped 
for joint operation with modern semiconductor ar 
power supplics Cnc important teature of the module ts 
the program control of various welding cycles. provided 
for convenient operation and case of use) The memory 
capacity of the device 1s sufficient to store program 
evcles for welding by intusible clectrodes in inert gases 
plasma welding. welding with consumable clectrons in 
protective gases and under flux. Memory capacity can bx 
expanded as needed. The module consists of a processor 
synchronized by the SO Hz line power and designed to 
process and output control signals. a decoupling moduk 
which provides galvanic isolation of the processor trom 
the other units. a logic module which translates instruc- 
bons in ROM and PROM to signals controlling the 
processor, an LED indicator showing the operating 
phase cycle. a power module controller and various 
peripheral devices. The programmer support program 
control of the state and dynamic parameters of an ar 
power supply. as well as other welding equipment Fig- 
ures 2. References 2) Russian 


Iransducers for Adaptive Arc Welding Automatic 
Process Controller 

Y) DOTS Moscow SU AROCTINODI 
PROIZNODSTVLOwn Russian No TO Tk 


Ulinn YU tt 


[Article by S) B Shakhanoyv. NOG Myasnikov. VM 
Popko.. Leningrad Mechanical Institute men D_ I 
{ stinos | 


| ix fh] 


| Abstract] The use of a control computer in an automat 
welding process controller requires that the signals pro 
vided by sensors be in digital form. while the results of 
measurement be presented in a torm which ts casy to 
read. A device 1s tlustrated which includes photographn 
sensor which follow the cdges of pieces of metal to be 
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welded together and a unit which converts the measure- 
ment result to digital form for transmission to the 
The device combines instruments tor 
measuring the width ot the gap between the welded edges 
ind the vertical positions of the edges. Use of this unit 
reduces the labor consumption of welding of units of thin 
sheets of high-strength steel by reducing the demands for 
tf the units before welding 


mirol computer 





dccura of reassembly 


( omparative Evaluation of Residual Stresses in 
O1570 Alloys Welded Joints 


iy vi wo SELROCHTINO)YI 
PRAAZVODSTV Own Russian No 12. Dec WO pp 88-36 


\rticle by NOM Bukhanova. To N. Osokina. Vo M 
\rbuzosx.) Screntitic-Production Association mens S. A 


TwIL ST 

1 i ¢ "Y] TSP IV-SDOSI SW DOTS 

Vostract} The Institute of Mechanics Problems, USSR 
\cademy of Scrences has developed a method tor deter- 


ne residual stresses by laser interferrometry. 
mm diameter apertures less than 

nm deep on the surtace of a specimen. Interferograms 
ire recorded by a double exposure method, with inter- 
orded betore and atter the small holes were 


drilling |.S-2 


wramst 


drill) causing detormation of the areca adjacent to each 
iperture due to redistribution of residual stresses. The 
sults obtained agree well with clectrode tensometry 
sults” The studies indicate that heating of O1570 alloy 


( tor one hour rcheves residual stresses to 
the O MPa level Figures 2. References 5) Russian 


Structure and Mechanical Properties of Welded 
Joints in Zirconium-1% 
POLO TAY TE TONATICHESA AYA STARA A in 


R ; (ht Winn I)-]4 


\rt by A B Groncharoy. MoM. Nerodenko. L. 1 


Mc aol M_> Tkachenko. Institute of Electric Welding 
m Yo ©) Paton. Ukramian Academy of Sciences] 
| |x 11 TSD°I9] 082-669 296° 293.5]:620 1s 


\ostract} \ studs is made of the influence of welding 
trons and subsequent heat treatment on the 
hanical properties and structure of welded joints in 


the al /1-i% Nb Arc welding was pertormed on 
[ mens measuring J00.60.2 mm in helium using 
fusible tungsten clectrodes at SO and 180 A. O.28 and 
OS ond S Heat treatment was performed in a vacuum 
Par at SO. 1090 and 1270 K. 2 hours 

S ns were cooled atter heat treatment together 
the turnace Tt was tound that Zr+ lWNb os insensi- 
sclding conditions in the range studied) The 

tthe welded joints 1s equal in strength to that of 

soo ometal has high plasticity and good impact 

Ihe optimal combination of strength and 

| haracteristics in welded joints 1s obtained by 
heal treatment in the a area at SSO KR. 2 hours. This heat 
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treatment has no influence on the structure and mechan 
ical properties of the base metal. Annealing in the [) area 
significantly reduces the structural heterogeneity in the 
scam, heat-atfected zone and base metal. Figures 4 


References 2) Russian 


Structural Transformations in Joints of Hardened 
Steels Upon Argon-Arc Welding With Thermal 
Cycling 

Y) DOIOFB Kies AL TONMALICHESA AY EST TRA Lain 
Russian No 10, Oct YO pp 28-31 


[Article by Vo A. Dovzzhenko. MoM. Savitskiy. AO I 
Lupan, Vo N. Lipodayes. Institute of Blectric Welding 
men Ye. ©. Paton, Ukrammian Academy of Sciences] 


t 1 [621 TYLTSPIYIOS2 669. 15-194. 2/620 18 


[Abstract] A study is made of the influence of thermal 
cycling during multiple-pass argon-arc welding of 4U0Kh 
and J0OKHGSN2MA steels on welded joint structurs 
formation. The possibility is also studied of using 
thermal cycling during welding without preheating and 
subsequent heat treatment. Studies are pertormed on 
Steel specimens 25-40 mm thick. with multipass welding 
pertormed with an intusible electrode in a narrow gap 
with Sv-lOKASM and Sv-20Kh4G;MA welding wire 
Welding 1s performed with two or three cycles. max- 
mum reheating temperature 730-1100 © and tempera- 
ture to which the metal is cooled betore cach cvcle 
20-400 C. heating and cooling rates 1-25 Coan the SOO- 
600°C interval. Results are determined on the basis of 
metallographic analysis of the structure of the welded 
joints. mechanical properties and results of delayed 
Strength testing. It is tound that thermal cycling can 
control the type and relationship of structural compo- 
nents in the heat-affected zone and tacilitate the forma- 
tion of equiaxial structures in the welded joints. Mults- 
pass argon-arc welding of the steels studied allows the 
production of good-quality joints not requiring subse 
quent heat treatment. Figures 3. References | > Russian 


Welding of High-Strength Steels with Yield Point 
Over 800 \IPa Without Preheating or Heat 

I reatment 

YI-DOTOAC Kies AV TONTATICHESA AD AST TRA LY 
Russian No 10, Oct 9 pp 388-40 


[Article by Yuo N. Gotalskiy. VON) Snisar FO LL) Dem- 
chenko. VON. Lipodayes. OL Yankina. Ge No Kacha- 
nov. Institute of Electric Welding rmen: Yeo ©) Paton 
(kraiman Academy of Sciences. Lo VO Grishchenko 
*“Promethus” Central Screntitic Research Institute] 


LPC 621 79) 78. 083-669 [LOTR 9S 


[Abstract] A new technology has recently been suggested 
tor welding of high-strength hardening steels. involving 
the use of welding materials which assure the production 
of scam metal with austenite-martensite structure 
Decomposition of austenite in the seam occurs at under 
iM) ¢ 


forming products which given the seam metal 
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high strength characteristies along with good plasticity 
and toughness. This process allows these steels to be 
welded without reheating or subsequent heat treatment 
producing welded joints of strength equal to the base 
metal This article studies the use of this process by 
manual arc Welding using new type ANVP-SO clectrodes 
The rod used is ER-L7 VE wire (TU) 1 4-1-3036-80) with a 
new type of coating, the composition of which can be 
obtained trom the Institute of Electric Welding iment 
Ye. © Paton. Ukramian Academy of Sciences on 
request. These electrodes support welding in de with 
reverse polarity and guarantee good seam quality in all 
positions. Hydrogen content in the seam metal is not 


over Jom” 100 g. Figures 2: References &: Russian 


Welding of Thick Sheet Structures of Low Alloy 
High Strength Steel 

YI DUIOID Kiev AVITONMATICHESK AY AST ARAL 
in Russian No lO. Ovt YW) pp 4)-45 


[Article by bob Mikhoduy. Institute of Electric Welding 
iment) Ye. © Paton, Ukrainian Academy of Sciences. A 
K. Gonchar. Kies Polytechnical Institute] 


UDC 621.791.75.052:669.15-194.2-413 


[Abstract] An estimate is produced of the influence ot 
preliminary and post-welding heating. selection. ot 
optimal wire chemical composition, and turnace tem- 
pering of a welded joint on the level of residual stresses 
In the metal of multilayer seams in thick-sheet structures 
of low-alloy high-strength steels with yield point 590-690 
MPa. Residual stresses were determined in multilayer 
scams of butt joints ino plates of L4Kh2GMR _ steel 
measuring S500 . 300 mm, 30. 40, 60. 70. 100 and 120 
mm thick. Automatic multilayer welding was performed 
under AN-17M flux using Sv-OSKAN2IGMYu wire 4mm 
in diameter. welding current 600 A. voltage 37 V. speed 
21.5 mehr. and also by mechanized welding in carbon 
dioxide with PP-ANS4 wire 2.2 mm in diameter. 350 A, 
33. V and Sy-GSA2S wire 1.6 mm in diameter, 250 A. 30 
\V. The root of the multilayer seam was found to undergo 
bidirectional deformation as each next pass was welded 
reducing the deformation capacity of the metal and 
possibly causing cracks in combination with the distri- 
bution of residual stresses typical of multilayer welding 
Cracks can be prevented by the use of Sv-O8G2S wire 
Heating after welding did not significantly change 
residual stresses. However. it did decrease the content ot 
hydrogen in the seam metal. Figures 7. References 14 
Russian 


Welding of Cold-Resistant Steels With 6 and 9% 
Nickel in Position for Installation During 
Construction of Reservoirs of Up to 10,000 m* 

YI DOTOAE Kies AL TONATICHESK AY TST ARAG 
LO Oot VO pp 4s-> , 


Article by Ko AL Yushchenko. G. G. Monko. T. M 
Starushchenko. Vo A. Pestos. Lo S. Zakharov. A. M 
Solokha. Institute of Electric Welding imeni Yeo © 
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Paton, Ukrainian Academy of Sciences. AW KO Meshkos 
B.A. Levitskiv, AWG. Ieanoy, “Uke Tsentrostalkonstruk- 
Isiva’” Trust, Kiev] 

UDC 621.791.78.002:669, 19 24.018.41:621.642.2/.3 
[Abstract] The need tor large reservoirs tor liquetied 
natural gas and other cold products has generated a need 
for methods tor welding steels containing 6 and 9" 
nickel with economical nickel alloy welding materials by 
processes suitable for use in the construction and instal- 
lation of isothermal resery ours of large size. Experiments 
were performed on metal 10 and 14 mm thick trom 
commercial batches of ON6 and ONY steel. Welding was 
performed with Chs-39 (Sy-O3KHIYNTSGOMOAY 2) 
wire. A search was made tor a slag system suitable tor use 
as a flux to minimize oxidation of the alloying elements 
avoid reducing silicon and yield joints with low contents 
of oxygen. sulfur and phosphorus. Highly basic ANK-60 
ceramic flux based on Cak ,-CaQ-MgQ-FeO-SiQO), was 
found to be effective when used under conditions such 
that the participation of the base metal in tormation ot 
the seam metal was not over 20%. ANV-40 and ANV-4] 
welding electrodes were developed tor the process. which 
was used to assemble two 10,000 M?¢ capacity resers ors. 
yielding a significant economic etfect. Figures 3 


Welding Arc as Information Source for 
‘Sensitization’ of RNIOL Industrial Robots 
YI-DOLOIT Kiev AV TONMALTICHESAK AY AST ARAL 
m Russian No 10, Oct YO pp 69-72 


[Article by Vo AL Timchenko, G. A. Tsybulkin. ©. 
Viasoy. Institute of Flectric Welding iment Ye. ©. Paton 
LU krammian Academy of Sciences] 


LDC 671.791.7§4.03:007.82 


[Abstract] In order to give the RMOL robot adaptive 
properties sulficrent for correction of the trajectory of 
movement of a welding tool, information on the varia- 
tion of welding arc parameters over a fixed time interval 
can be used to determine the displacement of the jornt 
line. The information parameter used can be the welding 
current, arc voltage. number or duration of short cireurts 
per unit time. This article discusses a new approach 
involving programming the trajectory of movement of 
the robot manipulator by assigning a sequence of posi- 
tions for the manipulator at both nodal points of its 
trajectory and at intermediate points, with the interme- 
diate points assigned in the local coordinate systems with 
special onentation based on origins at the nodal points 
The coordinates of cach subsequent intermediate point 
are adjusted based on intormation obtained on the 
welding parameter. This approach to trajectory adjust 
ment has been found to be quite effective, allowing 
simple correction of the preprogrammed intermediate 
points. Experimental results have contirmed the ett 
ciency of the automatic correction system and the pos- 
sibility in practice of “sensitizing” the RMOT robot by 
employing the parameters of the welding are as an 











JPRS-U MIS-91-006 
10 June 1991 


information source to determine the necessary correc- 
lion to the intermediate points. Figures 2; References 10: 
Y Russian, | Western. 


Arc Welding of Low-Alloy Steels With Forced 
Seam Formation and Great Electrode Tip 
Extension 

YI DOLOFE Kiev AV TOMATICHESKAY A SUARKA 
Im Russian No 10, Oct 9O pp 53-57 


[Article by A. N. Pashchin, S. M. Dudko, Institute of 


Electric Welding iment Ye. O. Paton, Ukrainian 
Academy of Sciences] 


UDC [621.791.75.053:669.15-194.2].002 


{Abstract} A study is made of the possibility of reducing 
running energy consumption and increasing productivity 
of mechanized arc welding of vertical seams with forced 
scam formation by increasing the electrode projection 
using self-protecting powder wire. An insulating guide 
jacket was used to prevent wandering of the electrode tp. 
The feed mechanism was redesigned to allow a maximum 
electrode feed rate of 900 m/hr. The increased electrode 
projection requires an increase in power supply idle 
voltage. The decrease in voltage in the arc caused by the 
increased projection also decreases welding current, 
requiring an increase in electrode wire feed rate. The 
melting coefficient and productivity of the process 


increase linearly with increasing projection. The range of 


operating currents over which the process is stable 
decreases with increasing electrode projection. Increasing 
electrode proyection allows the heat applied to the metal to 
be varied over broad limits. A nomogram is presented for 
selection of edge finish shape and welding conditions for 
several types of steels to assure the required impact tough- 
ness. Figure 5: References 4: Russian. 

Welding of High-Manganese Steels by Light 
Beam 

Y] “Poos] { Voscow SI 1ROCH NOVE 

PROIZV ODSTVO in Russian Aug 90 pp 2-3 


{Article by M.-L. Oparin, F. A. Frolov, A. N. Svobodov. 


V. S. Mamayeyv. N. S. Pronin. Moscow Institute of 


Aviation Technology iment K. E. Tsiolkovskiy] 
UDC 621.791.72.77 


[Abstract] A promising source of energy for welding of 
Steels and iron-manganese-based alloys is the focused 
light beam of xenon arc lamps. The comparatively lower 
heat flux density of light-beam welding (10°-10* W/cem*). 
low mechanical influence of the welded bath and absence 
of intensive bath mixing can reduce the heating of the 
liquid metal and minimize the loss of manganese. A 
comparative analysis of the results of light-beam and 
argon-arc welding with a tungsten electrode was per- 
formed tor butt joints in plates measuring 200 x 100 x 4 
mm. Light-beam welding was performed on experi- 
mental installation developed at the authors’ institute 
The light-beam welded seams contained no defects and 
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had austenitic structure with minimum content of 6 
ferrite. The use of the focused light beam reduced the 
loss of manganese in the seam and achieved joints with 
greater density and ductility than argon-arc welding with 
a type ADSV-6 automatic welding machine. Figures 3; 
References 3: 2 Russian, | Western. 


Welding Up Ends of Capillary Tubes With 
Infusible Electrode Without Filler Material 
Y/7D0104G Kiev AVPTOMATICHESKAYA SUARKA 
in Russian No 10, Oct 90 pp 58-61 


[Article by D. M. Pogrebiskiy, Institute of Electric 
Welding imeni Ye. O. Paton, Ukrainian Academy of 
Sciences] 


UDC [621.791 7.037:532.66].002 


[Abstract] Seam formation conditions are studied during 
welding up of the ends of capillary tubes by the argon-arc 
or microplasma method without the use of a filler 
material. The basic parameters of the welding process 
are the integral power, welding time and length of fused 
end of tube projecting from heat-transfer fitting. The 
welding process with no filler material is found to be 
effective for tubes in which the ratio of outside diameter 
to wall thickness is not over 10:1. Tubes with higher D/d 
ratio, particularly with ratios over 20-30, should be 
welded using a plug or insert filler. The optimal projec- 
tion of the tube end from the heat sink 1s approximately 
equal to the tube diameter, and 1s an important param- 
eter of the process. To assure good seam quality its 
height should be no more than 2-2.5 times the tube wall 
thickness. the outside diameter no more than 20% 
greater than that of the tube. Figures 4; References 5: 
Russian. 


Flattening and Welding Up of Thermoplastic Tube 
Ends 

YI "DOLOSH Kiev AV TOMATICHESKAYA SUARAA 

in Russian No 10, Oct 90 pp 62-64 


[Article by V. P. Tarnogrodskiy. Ye. Yu. Ponomareyva. 
Yu. A. Bolduy, M. G. Menzheres. Institute of Electric 
Welding imeni Ye. ©. Paton, Ukraimian Academy of 
Sciences, A. P. Sanin, Sevgiprorybflot] 


UDC 621.791:678.029.435:621.643.29 


[Abstract] A method has been developed for sealing the 
ends of thermoplastic tubes for nonpressurized struc- 
tures by press welding the end of the tube. The method 
involves heating the end of the tube to a length at least 
equal to the outside diameter, flattening and welding in 
a press. The method allows the ends of tubes of various 
diameters made of polyethylene and polypropylene to be 
sealed. A photograph 1s presented of the installation for 
sealing tube end. and another of a flattened and sealed 
tube end made using the device. Tensile testing indicated 
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that the strength of the joint formed 1s at least 70% of the 
Strength of the base material. Figures 3. References 3 
Russian 


Effective Modes of Resistance Welding of 
Electronic Part Contact Units in Mass Production 
Y) "POUOSS A Moscow SUAROCHNO)Y] 

PROIZAN ODSTVO in Russian Jul 9O pp 3-8 


[Article by No 1. Ivanoy, \ 
nical Institute} 


I. Stroyey, Kursk Polytech- 


UDC 621.791.762.1 


| Abstract] In mass production, contact units are welded 
on highly productive automatic resistance welding 
machines in a cycle of compression with constant torce 
and heating by a pulse of current. A resource-consery ing 
technology of welding using a cycle with compression by 
a variable force on the electrodes and heating with a 
trapezoidal pulse of current has been developed which, 
however, suffers from difficulty of selecting the great 
Variety of parameters available for the specitic welding 
job. The solution of this problem is simplitied by the use 
of a set of curves tlustrating operating modes con- 
Structed by the use of a statistical model of the welding 
process, describing the interrelationship of mode param- 
eters with joint quality criteria. Equations are presented. 
describing the statistical model of the process used to 
develop the curves. Figures 3: References 7: Russian 


Influence of Preparation and Heating Conditions 
of Welded Surfaces on Joint Formation U pon 
Diffusion Welding of Titanium Alloys 
Y)"DOO3SB Moscow SUAROCHNOYEI 

PROIZAN ODSTVO in Russian Jul YO pp 5-6 


[Article by VOL. Grigoryeyskiy. Vo KO Akinin] 


LDC 621.791.4539. 378.3669. 295 


[Abstract] A study ts presented of the influence of the 
conditions of heating welded surtaces after various 
methods of surface preparation on the tormation of 
jornts in dittusion welding of titanium alloys. The exper- 
iments utihzed the tttanium alloy O14. which has an 
equiaxial fine-grained structure as delivered. Experi- 
ments were performed on specimens simulating micro- 
projections im welded surtaces with cone tp 
angles of 150. Specimens were welded in two stages of 
4) minutes each. stage one involving application of 
external pressure 9S MPa at 293-1123 K 
involving annealing at 1198 K without external pressure 
to improve the mechanical properties of the yornts. It ts 
found that the greatest effect 1s achieved by identical 
preliminary oxidation of the interacting surtaces in the 
process of heating the specimens, while shot-impact 
processing can disperse preliminarily saturated tilms to 
dimensions comparable to those of the oxide-torming 
seeds. Figures 3. References 3: Russian 
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Unstressed Soldering of Ceramic and Metal Parts 
Y) "DOO3SC Moscow SUAROCHNOYE 
PROIZV ODSTVO in Russian Jul 90 pp 14-18 


[Article by Yuu V ID. Kostyuk, V. I 


Poberezhnyuk] 


Naydich, B. 


UDC 621.791.3.016:666.3/7:62 1.81 


{ Abstract] A study is made of the possibility of producing 
an unstressed metal-ceramic solder joint by the use of a 
continuous lining material consisting of spiral cylin- 
drical elements placed in contact with each other and 
jomed either by means of a metal filament or a non- 
coking polymer binder. The material is produced by 
placing a set of helical spirals of identical length and 
diameter horizontally in a single layer so that they are 
pressed against each other over their entire length, then 
adding the binder. The article also studies the influence 
ot the laying parameters, area of the solder joint and 
thickness of the solder layer on the strength of the joint 
between the ceramic and metal produced by this 
method. The method 1s found to produce unstressed 
solder jornts between ceramic and metal, and was used to 
produce specimens of various types including lap joints 
with a lap area of 100 cm>. conical-surtace and combined 
joints with strengths of up to 20-25 MPa. operating 
lemperature up to 973 K. Figures 5 


Independent Attachment for Welding Titanium 
IY" POOSSD Moscow SUAROCHNOYI 
PROIZI ODSTVO in Russian Jul 90 pp 23-24 


[Article by A.V. Granovskiy, No A. Makarenko. kK. \ 
Lesnyvak. Kramatorsk Industrial Institute] 


UDC 621. 79L 1/8462 1.79 1.94]03:669.295 


[Abstract] An attachment has been developed tor de 
welding machines. It 1s powered by the welding circuit 
making i easier to use and allowing its use under 
manutacturing plant conditions with welding rectifiers 
and converters, or under field conditions with diesel of 
gasoline-powered welding units. A schematic diagram ts 
presented and its operation is described. Figure | 


Seam Formation in Welding of Fiber Composites 
YIDOOOTB Kies AL TONATICHESA AY AST ARAYA 
Mm Russian Jun 90 pp {/ 344 


[Article by A. Gs Kramarenko. BoM. Berezovskiy. Che- 
lhabinsk Polytechnical Institute. Vo Ro Ryabox. |S 
Dvkhno. LV. Zvolinskiy. Institute of Electric Welding 
iment Ye. ©} Paton, Ukramman Academy of Sciences] 


1 I 621 791 78 O83: 669-419 


| Abstract} A study 1s made of the specifics of formation 
of seams when welding with a seam insert and of means 
lo optimize welding technology. The seams were pro- 
duced by melting the part through its entire thickness in 
asingle pass. A system of eight equations 1s presented to 
describe the shape of the surtaces of the seams thus 
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produced. The mode! can be used io determine the 
optimal conditions tor the tormation of such seams with 
both surfaces convex (no sagging or concave surtaces). 
Production of seams of the optimal size is difficult in 
aluminum alloys and composite materials with alu- 
minum matrix in which the heat conductivity is high 
Figures 6; References 2: Russian. 


Specifics of Structure in Joint Zone of 
Corrosion-Resistant Bimetal Layers 
Y)7DOO27A Kiev AVTONMATICHESK AY A STARA A 
in Russian Jun 90 pp 28-31 


[Article by B. 1. Medovar, G. M. Grigornko, S. V. 
Krivosheya, G. A. Boyko. Ye. V. Tkachenko, A V. 
Tayanovskaya, V. V. Statsenko, L. 1. Markashoy. Insti- 
tute of Electric Welding imeni Ye. ©. Paton, Ukraimian 
Academy of Sciences} 


UDC 


(621.791.4:621.771]:[669.14.018.29+669.14.018.8]:620.18 


[Abstract] Various intermediate layers are used in corro- 
sion-resistant bimetals manutactured by rolling and 
welding to prevent diffusion of carbon trom the struc- 
tural steel into the stainless steel. The authors studied a 
bimetal consisting of type St3 steel plus L2KhHISNIOT 
Steel with intermediate layers consisting of a 40 pm 
galvanic nickel coating on the stainless steel, 50 m-thick 
foils of nickel-based alloy and 200 um-thick nickel foul 
Studies were performed on a © *nning electron micro- 
scope and by transmission eleciroa microscopy. Photo- 
graphs illustrate the microstructure of the yornt zone in 
bimetals with the various intermediate layers tested. 
with particular attention to the status © the boundary 
between layers and the presence of defects such as pores 
and inclusions. The studies showed that the most impor- 
tant factor in decreasing the bond strength 1s structural 
defects at the boundary between the interlayer and 
clading layer. The formation of Common grains at the 
boundary between the stainless steel and nickel-based 
interlayer yields a bimetal with the best strength proper- 
lies. Figures 2: References 4: Russian 


Formation of Transition Zone Structure in 
Steel-Aluminum Adapters by Butt Welding With 
Low-Pressure Arc 

YI>DOOI7C Kiev AV TONLATICHESAAY AST TRAY 
In Russian Jun YO pp 34-38 


[Article by AJ No Muraveynik. Vo Ro Ryabov. | Ya 
Dzykovich, Institute of Electric Welding iment Ye. O 
Paton, Ukrainian Academy of Sciences. Vo A. Veselos 
VA. Andnenko. “Kislorodmash”™ Scientitic-Production 
Association. Vo A. Sidvakin. Moscow Institute of Avia- 
tion Technology | 


L DX 
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[Abstract] A study is presented of the formation of the 
Structure of the transition zone in joints in |2KHISNIOT 
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Steel with ADI aluminum and AMts alloy by butt 
welding with heating by a low-pressure arc. Pipes ot the 
Steel were butt welded with aluminum pipes, producing 
a continuous intermetallide layer |.5-2 pm thick with the 
ADI alloy, having microhardness 9400-9900) N/mm- 
Eutectic segregations were found on the grain boundaries 
in the aluminum, with somewhat more eutectic at the 
joint line. The microhardness of the metal in this area 
was 150-200 N/mm greater than in the aluminum base 
metal. The formation of common grains indicates good- 
quality joining of the cast and deformed metals. Micro- 
scopic X-ray analysis of the transition zone indicated a 
high content of iron, nickel and somewhat higher chro- 
mium on the grain boundaries of the contact area of the 
aluminum, indicating diffusion of these elements. All 
specimens mechanically tested failed in the aluminum 
far trom the joint. Welded specimens with AMts alloy 
usually failed at the seam or in the heat-atfected zone on 
the aluminum side. This apparently results trom diftu- 
sion of iron in the contact area, greatly reducing the 
solubility of maganese in aluminum by production of the 
phase (MnFe)Al,, almost insoluble in aluminum. The 
short-term tensile strength of all welded joints was al 
least equal to the strength of the aluminum or AMts base 
metal in the annealed state. Figures 5, References &: 6 
Russian, 2 Western. 


Formation of Joints in Dissimilar Metals by 
Condenser Welding 

YI) "DOO27D Kiev AV TOMATICHESA AY AST ARAG 
in Russian Jun YO pp 38-41 


[Article by D. M. Kaleko. No A. Chvertko, Institute of 
Electric Welding iment Ye. ©. Paton, Ukrainian 
Academy of Sciences] 


UDC 621.791.762.052:620.18 


[Abstract] The effective energy expended to heat welded 
parts in condenser welding ts not great and 1s located in 
narrow zones adjacent to the joint. resulting in incom- 
plete mutual dissolution of the welded metals and 
mutual diffusion. Condenser welding of thin wires usu- 
ally forms joints in the plastic state. Good-quality joints 
between thin wires and plates require that the hardness 
of the wire be less than that of the plate. In a welded joint 
between copper and aluminum produced by this method 
there 1s a clear copper-aluminum interface with no 
visible mutual diffusion. In some cases inclusions of 
crystallized plate metal are seen in the wires when copper 
wire 18 welded to steel plates by condenser discharge. 
(Condenser welding of pins 2-10 mm in diameter differs 
in that the welding current and arc discharge time are an 
order of magnitude greater. Welding of steel pins to 


aluminum alloy plates 1s particularly interesting, as 1s the 
welding of pseudoalloys procuced by powder metallurgy 
with compact matenals. The small volume of metal 
melted and its rapid crystaluzation mean that the quan- 
tity of intermetallic phase in points made of metals with 
limited solubility 1s small and 1s located in a plastic 
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matos. Which has a favorable influence on the mechan 
ical properties of the jornts, Figures 6: References 4 
Russian 


Wettability of Refractory Materials by Aluminum 
Melt in Are Discharge 

YIDOO? TL Atev ALTON ATICHELSAAY TST ARAL 
in Russian Jun YO pp 41-48 


[Article by Vo R. Ryabov, LS. Dykhno, Institute of 
Electric Welding iment Ye. ©. Paton, Ukrainian 
\caudemy of Sciences, S. L. Dykhno, Kiev Production 
\ssocuation iment Artem, G. F. Deveyv, Vo V. Karikh 
Lipetsk Polytechnical Institute] 


UDC 621,791. 75.01 L:[669.018,.45+669.7 1] 


[Abstract] During welding of composite materials the 
possibility of welding by melting is largely determined by 
the wettability of the fibers with the melted metal. This 
article studies the wettability of niobium, zirconium, 
lilanium, tungsten, boron, armco iron, St’, 45. ULO 
Steels and cast iron by an aluminum melt under the 
influence of an are discharge. Studies were pertormed by 
preheating the substrate to 933-953 K and determination 
of the contact wetting angle. The contact wetting angle in 
studies with carbon steels and cast iron was influenced 
by the substrate material. The growth rate and structure 
of the intermetallic phase zone depended largely on the 
composition and structure of the solid metal. When 
aluminum interacted with armco iron a diffusion layer 
was formed with deep projections into the steel, when 
St3 and type 45 steel were used the height of the 
projections decreased. In UO steel a comparatively 
smooth diffusion layer was formed with small proyec- 
lions growing into the aluminum. The wettability of the 
aluminum was related to the content of carbon in the 
solid metal. Wetting of boron by aluminum was per- 
formed with contact times of not over 10 seconds, and 
the contact wetting angle dropped as in steel with 
increasing welding current. No oxygen-containing 
phases were found on the surfaces of the materials 
Similar contact wetting angle variation with welding 
current and drop mass was discovered for niobium- 
aluminum and zirconium-niobium-aluminum. The 
change in contact wetting angle depends on the intensity 
of the physical-chemical reaction occurring at the phase 
intertace. The interphase energy at the solid-melt inter- 
face makes a significant contribution to the surface 
energy of the process of wetting of solid substrates by 
aluminum melts. Values of the heats of formation of a 
number of aluminides are presented in a table. When 
metals contact an aluminum melt their wettability 1s 
largely determined by the oxide film on the surface of the 
aluminum melt. Wettability is therefore slightly 
improved when carbon 1s added to the metal and when 
titanium 1s used as the substrate. Figures 7: References 
14: 13 Russian, 3 Western 
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Planning of Mechanized Welding of Thickwall 
Nonstandard Spherical Reservoirs 

YI DOO Kiev AVION ATICHESAAYD TEST TRAT 
In Russian Jun 9O pp 40-49 


[Article by Oo N. Tishchenko, M. ¥. Volik, deceased 
Trest No, 7, USSR Specialized Construction and instal 
lation Ministry, A. tL Romanchenko, B. FF. Lebedes 
Institute of Electric Welding iment Ye. ©. Paton, Ukra 
nian Academy of Sciences] 


LDC 621.791.78.002:621.649. 1-413 


[Abstract] The authors’ organizations have developed 
and introduced a mechanized method of welding the 
meridional joints in shells with wall thicknesses of 25-34 
mm on site without requiring that these large structures 
be rotated, This avoids the use of comples manipulators 
and allows the work to be performed by several auto 
matic welders simultaneously, The new technology was 
based on the use of foreign experience, as well as 
domestic experience in the construction of spherical 
reservoirs with wall thickness 16-24 mm. The parts ot 
the vessels were first held in place by U-shaped welded 
brackets, then welded into two passes by type A-1 381 
automatic welders designed at the Institute of Electric 
Welding iment Ye. ©. Paton, Ukraimian Academy ot 
Sciences. Type PP-ANIYN welding wire was used in the 
positions on the tops and sides, type PP-ANIYS in the 
bottom position and vertical position. The diagrams ot 
the welding process, which utihzed water-cooled sliding 
external shapers. are presented. Mechanical testing 
showed that the properties of the welded joints met the 
requirements of state standard 26-291—87 for steel 
welded vessels and equipment. Figures 2; References 2 
Russian 


Nonmetallic Inclusions in Joint Zone of Bimetallic 
Sheet Materials 

YI-POOIY1 Kiev AL TONMALTICHESA AY AST ARAG 

nm Russian Jun YO pp 36-40 


[Article by G. A. Byalik. EOL Tsivirko. VE Gontarenko 
Zaporoczhey Machine Building Institute, G. A. Boyko. a 
g. Bogachenko. S Vo Krivosheya. Institute of Electric 
Welding imen Ye. ©. Paton, Ukramian Academy ot 
Sciences] 


UDC (621.791.4:621.771.052:669.14-419.4}:539.219.] 


{Abstract} A study 1s made of the microstructure of the 
joint zone between layers of a bimetallic specimen made 
by welding rolled goods. The base layer consists of type 
St3 steel. the cladding layer of IT2KhISNIOT. or 
MOKHIINISM2T steel. Three processes were used: base 
and cladding layers joined by nickel galvanic interlayer 
40 um thick. nickel foil and toil made of a nickel-based 
alloy. Metallographic and x-ray spectral microanalysis 
was performed on sections which intersected the 
boundary between the base and cladding layers. Oxide 
inclusions accumulated at this boundary. and were 
largest for the nickel galvanic coating. The nonmetallic 
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Phase Conte SiBATicunl quantities of silicon oxides 
\s the degree of deformation of the bimetallic sheet in 
hot rolling increased 
Significantly decreased. This possible. by regulating pro 
cess Taetors, to control the nature, content and distribu 
Hon of nonmetallic inclusions in the bimetal thus 
Improving ws physical and mechanical properties. bap 
ures 6. References 45 Russian 
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hormation and Structure of Flectrometallization 
Coatings in Steel- Aluminum System 

YI DPOOSDKH Kick AL TONALICHELSA AY EST ARAL 
In Russian Jun YO pp dldd 


[Article by AJL. Borisova, BOG Gubenko. VAL Kostin 
Institute of Plectrre Welding iment Ye. ©) Paton. Ukras 
nian Academy of Scrences. BO Ye. Cilibovitskiy. Evo 
\itthate. “Soyuzenergoremont) Central Design Otties 
(SSR Ministry of Engineering, SoG 
Ostapchenko. Kiev State University iment To Gs 
Sheschenko| 


Pow Cl 
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I Abstract} A study is made of the mechanism of torma 
lion and specifics of the structure of clectrometallization 
coatings in the system 65) steel-aluminum. The external 
appearance. structure, phase and particle-size distribu 
lion of particles (products of simultaneous atomization 
of clectrode wire made of 65G) steel plus aluminum) 
trapped trom the metallization yet were studied. as well 
us the structure and phase composition of the coatings 
which they produced by atomization using a three-jet 
clectrometallizer designed by 
Design Bureau. All intermediate phases formed by th 
interaction of tron and aluminum were found both in the 
same and in different physical states. The coating was 
found to inherit the basic morphologic characteristics of 
the atomization products. [ts structure is determined by 
the conditions of interaction of the particles with the 
base material and each other. The optimal combination 
of properties (moderate microhardness and good duc 
tility) was achieved in coatings containing 10% alu 
minum. Figures 5. References 7: Russian 
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Fatigue Resistance of Marine Engine Crankshafts 
With Casting Defects Corrected by Welding in 
Carbon Dioxide 

YP POOLK™ Kiev AL TONATICHESA AD EST ARAT 

in Ruy an Jun YW) pp SH- SN 

[Article by T. Robakovsky. Yao Chukhryy. Institute of 
Welding. Glivitse. Poland] 
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l Abstract} In Poland. crankshatts are manutactured of 
Siob killed steel made ina turnace with a basic lining 
The chemical composition of the steel is, “we C not over 
0 46 Ma notover O80. Si notover 0.48. P equal 04.8 
notover 0.04. Cu notover 0.40, Cr not over 0.40, Ni not 
over 0.40, Mo notover 0.15. Mechanical properties: yield 
point 270 MPa. ultimate strength 520 MPa. reduction in 
area 45% impact toughness 49 vem. Local detects 
sometimes occur during casting of crankshatts. The Inst 
tule of Welding has developed a technology for correcting 
detects by welding of defective areas in carbon dioxide 
gus without subsequent heat treatment. Fatigue testing of 
specimens cut trom crankshatts with welded artificial 
detects of various sizes and depths was undertaken 
Artificial defects were produced by drilling Fatigue 
cracks developed due to the influence of defects only in 
specimens with defects of the middle of three sizes tested 
with diameter and depth 2 mm. Improperly repaired 
defects, in which the weld metal did not completely till 
the detects, had reduced tatigue resistance. The detect 
repair process did not reduce the service life of the 
crankshatts. However, the proper repair process must be 
observed to assure good quality repair. Figures 4 


Breaking Up Ship Hulls With Directed Explosive 
( harge 

YI DPOOLYD hics AL TONMALICTIESA DD TST TRA L 

nW Russian Jun YW pp oe | 


[Article by AL Ya Koroteyves. Yuu V. Grechka, VOI 
Yermenko. Institute of Electric Welding imem Ye © 
Paton. Ukramiuan Academy of Scrences. Ye. A. Robtses 
\ P Kovzlos. Sevastopol VON. Sudzilovskiy. “Yuzhy- 
torchermet” Production Association, Dnepropetros sk} 


2H] 373.826 669 O86 5] (Ww). 


[Abstract] Experiments were performed on the use of 
directed explosive charges to break up the hulls of 
abandoned ships into large parts suitable tor subsequent 
transportation by water or road to shops tor turther 
reduction to standard dimensions to allow reuse of the 
metal. Experiments were performed on two ships of 31 
and 250 t displacement. 21 and 40 m in length, 3.8 and 
6m beam. The ships were first drawn out onto the shore 
the rudder and superstructure removed by setting off 
individual charges developed at the Institute of Electric 
Welding imen: Ye. ©) Paton. Ukrammian Academy ot 
Sciences. then the hull was broken up by simultaneous 
explosion of special charges placed along the length of 
the hull. Photographs illustrate the cflectiveness of the 


method. Figures 2. References 2) Russian 
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[Article by GiGi Vetimenko. corresponding member 
UE ASSR Academy of Scrences| 


[Abstract] Considering that industrial development of any 
country cannot be achieved without increased production 
Of structural materials, most importantl of steel itis 
obvious why iron ore mining and steel production in 
“developing countries has steadily increased since 1979 
In that year the global output, most of itin 
capitalist countries, peaked and began to decline not only 
as a matter of economics but also because of ecological 
concerns, Owing to incompetent management of its nal 
ural resources. the USSR is now in the position of a 
“developing” country and has become the source of iron 
ores tor East European countries. At the same time 
effective development of the iron mining industry in the 
USSR will become problematic not only because of weak 
ening CEMA ties but also because of competition trom 
other countries such as Brazil, Sweden, and several African 
countries. Typically. processing iron oxide ores the the 
Krivoy Rog Metallurgical Combine can neither technolog: 
ically nor economically compete with processing of Bra- 
Zithan crude tron ores or of Swedish and Canadian pellets 
In order not to remain in this position but to advance. itis 
necessary to radically revise the strategy tor development 
of the ferrous metals industry by considering changes tn 
the economic structure here as well as in the European 
market. The ore mining and processing output wall begin 
to decrease. following restructurization of the economn 
system with introduction of a new economic mechanism 
oriented toward lower consumption of materials. espe- 
cially of metals, and introduction of realistic price sched 
ules tor all products of the metallurgical industry. The 
decline in the supply of pelletized raw iron will result ina 
much greater demand for high quality, nobody wanting to 
buy low-grade crude iron ores or concentrates with a high 
content of silica and other slag makers or pellets with a 
high content of fines and with poor mechanical character- 
istics. Emphasis will, therefore, be on the ore dressing and 
pelletization technology. Only improving the quality of ore 
pellets will lower the rate of coke consumption in a blast 
furnace. inasmuch as merely replacing coke with coal dust 
does not change the actual fuel requirement. So far plans 
have only been discussed. hardly any progress in ore 
processing having been made since invention of the belt 
conveyor in 191] with hardly any turther changes made in 
the equipment during the last 40 years. The most sensible 
Strategy for action seems to be combining the ore pelleti- 
zation and reduction processes. This will economize heat 
will allow dismantling the coke-chemical industry com- 
pletely and blast furnaces completely or at least partly. and 
will lower the level of air pollution. Combining these two 
processes will also facilitate producing two categories of 
materials needed tor steelmaking: partly metallic iron and 
completely metallic iron. Another alternative to consider 1s 
combining agglomeration and pelletization into a single 
process of making raw material tor blast furnaces. if thes 


developed 
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are to be retained bul made more productive. a mayor 
advantage here being that then only the simpler agglomer 
uling equipment will needed without the more comples 
sintering equipment Adoption of new technologies by the 
iron ore processing mdustry must not be delayed. which in 
turn will require overcoming the financial road block and 
rooting out the monopolization of decision making by 
individual departments. Creation of independent ads isory 
boards made up of top specialists has been proven to be 
very effective in the largest and most successtul firms 
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lArticle by V. Ratayskiy. candidate of technical sciences 
Department of Metallurgy. All-Union Screntitre 
Research Institute of State Expert Patent Bxamination| 


[Abstract] Seventeen inventions pertaining to metallur 
gical processes have been examined and certified: 1) A 
method of cold rolling thin and ultrathin strip with better 
than before planarity control, with the ratio of lead pull to 
back tension within the 1.5-4.0 range. 1s) proposed 
(authors’ disclosure No 4.721.156 - 19 Jun 89) by Ya.D 
Vasilyev (Bulgaria), S.V. Sizov. OV. Ivantsoy, et al. at the 
Dnepropetrovsk Institute of Metallurgy. 2) Blowing a hot 
stream of oxygen together with fuel into the blast furnace 
through a tuyere with a straight horizontal fuel-jet forming 
segment, so as to ensure a more nearly complete interac- 
tion and to lower the rate of coke consumption, 1s pro- 
posed (authors’ disclosure No 4.637.119 - 23 Nov 8&8) by 
VV. Lisitskiy, 1G. Tovarovskiy. YuA. Prikhodko, et al 
at the Institute of Ferrous Metallurgy. 3) A method ot 
reconstituting the converter lining by covering it with 
highly basic carbonaceous slag. converter clinker. and 
firebrick rubble, then alternately soaking this mixture and 
blowing Oxygen through it in |-min long cycles with the 
ratio of soaking time to blowing time within (3-51. 1s 
proposed (authors’ disclosure No 4.647.259 - 21 Dec 8&8) 
by V.V. Ryabov, O.P. Rastrigin, G.N. Roldugin, et al. at 
the Novolipetsk Metallurgical Combine. 4) An economical 
method of making ferromanganese in a rectangular ore- 
reducing furnace with a row of electrode pairs 1s proposed 
(authors’ disclosure No 4.660.330 - 3 Jul 89) by V.Ya 
Kapelyanov, E.S. Karmanoy. G.D. Tkach, et al. at the 
Dnepropetrovsk Institute of Metallurgy. 5) A caseharden- 
able high-temperature high-impact die steel (0.26-0.32 % 
(. 7.72-9.4 % Cr, 1.36-1.8 % Mo. O.81-1.5 % Si. 0.42-0.75 
% V_0.25-0.5 Mn. 0.04-0.08 % Ce. 0.02-0.8 % Ti. 0.02-0.08 
% Zr. 0.02-0.06 % Al, 0.02-0.05 % Ca, 0.003-0.1 % Ba) has 
been developed (authors’ certificate No 4.766.080 - 5 Dec 
89) by M.I. Karpenko. Ye.l. Marukovich. SM. Badyuk- 
ova. etal. at the Gomel Polytechnic Institute. 6) A charge 
formulation for making high-carbon ferromanganese (10- 
18 “ carbonaceous reducing agent. 0.2-4.0 % ferriferous 
additive. 1.9-20.0 % fluxing agent. 2-40 % low- 
phosphorous clinker pumice of 10-200 mm grain size 
fraction and 400-1100 kg/m” bulk density. remainder 
manganiferous material). a ferromanganese with a low 
electrical conductivity and a high gas permeability. has 
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been devised (authors: disclosure No 4.681.096 — 100 Maas 
SYoby BE Velichko AN Roval Pb Mironenko. etal at 
the Dnepropetrovsk Institute of Metallurgy. 7) An etherent 
method of producing hot-rotled tubes. by rolling billets in 
4 Pilger mill then tame cutting the billets with an oxy 
acetylene torch into blanks of gage length. then heating the 
blanks and rolling them on a long mandrel. is proposed 
(authors disclosure No 4.621 316-19 Deo S88)1s proposed 
by VN. Shoherbakova, LE. Khaydukoy, VA] Sementoy 
etal at the Ural Screntitic Research Institute of Tech 
nology. S) A method of producing 100 mm and thicker 
Steel strip. by hot rolling to that thickness, then cooling the 
surface ab 10-25 Cos to 800-600 C. then rolling ata 2 m/s 
or higher speed in 2-4 stages with intermediate cooling 
and tinally tempering at 690 ©. so as ensure a 10-15 %o 
higher strength, a 50“ higher impact strength at -40 ¢ 

and a 20-30 “0 higher thermal stability. is) proposed 
(authors disclosure No 4.784.484 - 22 Jan 90) by M Ye 
Smagorinskiy and Ye L Gyulikhandanoy at the Leningrad 
Polytechnic Institute. 9) A method of producing blinds tor 
color-teley ston kinescopes trom low-carbon steel (0.001 

O.0O1% OC) stip atan up to 98.5“ higher than now annual 
rate, by multistage cold rolling hot-rolled steel strip with 
intermediate annealing and with final annealing tor 1-30 
min prior to the tinal forming operation, is) proposed 
(authors: disclosure No 4.738.450 - 19 Sep 89) by A.D 
Deyneko, DAL Alekseyveva. M-Yu. Bashin. et alo at the 
Central Scientitic Research Institute of Ferrous Metal- 
lurgy. 10) An economical and nonpolluting method of 
producing a hardener tor modifying aluminum alloys. by 
adding to molten aluminum an clement which forms with 
ita cutectic alloy with the same or a lower melting point 
and then adding Huoroborate + titanium sponge. 1s pro- 
posed (authors disclosure No 4.764.235 - | Dee 89) by 
I.K. Demykina. M.S. Kolesov. VP. Kadriyches, et al. at 
the Siberian Institute of Metallurgy and the Novokuznetsk 
\luminum Plant. 11) A method of making high-purity 
titanium alloy, namely reducing [Cl], and chlorides of the 
alloying elements by heating and adding magnesium. then 
separating the reaction products at 980-1000 CC under 
vacuum, then holding the alloy at LOLO-1O80°C for 5-35 h. 
so as to ensure a high degree of phase homogeneity 
desirable tor powder metallurgy. 1s proposed (authors’ 
disclosure No 4.764.234 - 1 Dec 89) by PLG. Detkov, ALS 

Chub, AF. Shchelkonogoy, et al. at the Solikamsk Magne- 
sium Plant. the Berezniki Titanium Plant. and the 
Berezniki branch of the Titanium Institute. 12) A method 
Of reprocessing manganese ores and slurries for higher- 
yield manganese extraction, by preparing the charge for 
sulfate roasting with (NH,).)SO, + 14.3-20 % FeSO, . 7H,. 
then leaching the cake with water. and separating the 
manganiferous concentrate. 1s proposed (authors: disclo- 
sure No 4.747.655 - 12 Oct 89) by VA. Arsentyes. SV 

Sinenko, OL. Dzyuba., et al. at the Institute of Mechanical 
Ferrous Metals Processing. 13) A method of producing 
aluminum powders with a large yield of small-grain trac- 
tions. by atomizing the aluminum melt with a gas stream 
cooling the mist with another gas stream (both gas streams 
being injected into water), so as to prevent aggregation ot 
aluminum particles. 1s proposed (authors disclosure No 
4.761.167 13 Sep 89) by VK. Shcherbakov. VON. Bunkov. 
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VAN Rondyresy. etal atthe AL-U nion Screntitic Researcl 
und Planning Tastitute of Aluminum. Magnesium. and 
Plectrode Tndustry. its Irkutsk branch. and the Trkutsh 
Viuminum Plant) 14) A low-cost method of producing 
large high-grade ingots by semicontinuous casting into 
molds so as to ensure concentrated liquetaction in the 
ingates, With a rotary cooler in the liquid phase moved 
back-and-lorth horizontally while being moved upward at 
the velocity of and thus ahead of the solidification front, 1s 
proposed (authors: disclosure No 4.085,542 - 3 May 89) by 
Gi Ye. Gorvaynoy, AL Chepenko, ES. Shmukler etal. at 
the State Planning Institute of Steel in Aharkoy bd) A 
charge formulation tor making terronickel (25-40 %o time 
stone, 3-12 anthracite. O 1-10 So complex carbide-coal 
maternal, remainder nickel ores) by electric smelting of 
nickel oxides, a charge which will add more Ni and Co to 
the steel while adding less P and S. has been devised 
(authors: disclosure No 4.771.166 - 19 Dee 89) by MI 
Gastk. AG. Grnshpunt. VV. Kashkul. et al. at the Dine 
propetros sk Institute of Metallurgy. 16) A modifier formu 
lation (25-40 “% HBO) 12-20% CuQ, 12-20% V-AL alloy 
12-18 “o terrosilicozircontum, 9-12 % VY. 7-13 % sileobar- 
ium) for improving the mechanical characteristics and the 
heal resistance of steel castings has been devised (authors: 
disclosure No 4.756.186 - 9 Nov 89) by BAKO Svyatkin 
M.I. Karpenko. 8.M. Badyukova. et al. at the All-Union 
Polytechnic Correspondence Institute. 17) A modifier tor 
mulation (6-15  Ce-sertes rare-earth, 5-25 “ Si, 5-15 % 
Fe, 2-7 % Bi. 1-4 % Ca, O.1-4 “ Cul O1-1.S So Me 
remainder Al) tor increasing the resistance of hypoecutectc 
cast iron to crack growth while decreasing its proneness to 
Shrinkage and microporosity has been devised (authors: 
disclosure No 4.805.278 - 23 Mar 90) by AG. Slutsky 
S.No Lekakh, Nol Bestuzhes. et al. at the Belorussian 
Polytechnic Institute 
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[Article by V. Kitayskiy. candidate of technical sciences 
Department of Metallurgy. All-Union Screntit 
Research Institute of State Expert Patent Examination 


| Abstract] Fourteen inventions pertaining to metallurgical 
processes have been examined and certified: 1) A method 
of treating the yet of molten metal during transter trom 
ladle to crucible. by injection of shielding gas from the 
ladle bottom up in the form of an annular jet around the 
cructble periphery and down into the entering metal. so as 
to enhance degassing of the melt and to thus reduce 
cracking of the ingots. 1s proposed (authors’ disclosure No 
4.761.744 - 27 Nov 8&9) by VV. Lisitskiv. VL. Pilvush 
enko. IV. Murash. et al. at the Institute of Ferrous 
Metallurgy and the Cherepovets Metallurgical Combine 
2) A nitriding agent (92-97 % NaQON. 3-8 “ Na,MoQ), tor 
nitriding after heat treating worn machine parts and tools 
made of steel. so as to reconstitute them with a smoother 
surface and a higher wear resistance. has been developed 
(authors disclosure No 4.764.821 - 4 Dec 89) by LG 
Dovgvallo. V.B.o Vishnevskiv. S Ye. Belskiy. et al. at the 
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Belorussian Tnstitute of Technology 3) A. selt-baking 
anode inthe form of an anele bar inside a steel packet with 
a thin CaQ) interlayer. tor aluminum production in an 
clectrolyzer with current teed trom top down, so that 
Slower oxidation of its lateral surtace will lower the rate of 
anode material consumption and a lower current density 
with asmatior voltage drop will reduce the consumption ot 
electric energy. has been developed (authors disclosure No 
$65) 934-17 Feb S98) by YuA Zverey, V1 Kravchenko 
VN Malenkikh, etal atthe Bratsk Aluminum Plant. 4) A 
method of obtarning a high-purity high-yield cobaltiterous 
solution trom. cobalt concentrate containing metallic 
impurities and the SO), ton, by dissolving the concentrate 
in HCL then adding at least 15 mol/dm'’ CaCl... then 
removing the precipitated CaSO). then extracting from the 
filtrate Fe. Zn. and Pb with a 014-030 mol./dm’ tralka- 
lhamine hydrochloride solution, Cu with a 0.3-0.7 mol 
dm amino salt solution, and Co + at least 8 g-ron/dm* Cl 
with a0 7-10 mol/dm © amino salt solution, 1s proposed 
authors’ certificate No 4.727.540 - 22 May 89) by Mi 
Nattanovich and LS) Lutova at the State Planning Insti- 
tute of Nickel 5) A method of oxidizing aluminum and 
aluminum alloys by a nontoxic chemical process which 
involves only a tew operations and an economical use of 
chemicals. namely surtace degreasing with a Sulfanol solu- 
tion followed by a cinse-etch-rinse-neutralize-rinse cycle 
and subsequent surtace treatment with an aqueous solu- 
tion of 3-9 gdm © Hydroperite (’) + 3-5 gdm’ (NH) 
MoO), and NiSO, . 7H.©O pigments at 80-100°C for 10-20 
min. followed by rinsing and drying. so as to increase the 
adhesion strength and thus the corrosion resistance of the 
oxide tilm. is proposed (author's disclosure No 4.839.797 
Y Apr 90) by NV. Kalganova at the Simferopol Main 
Special Design and Manufacturing Engineering Office for 
Pneumatic Apparatus of the Industrial Association “Pnev- 
matika’ (Pneumatics). 6) A method of aluminizing steels 
with an economical use of chemicals, by electrochemical 
deposition of coatings from a 29-32 % NaF + 15-18 % NaCl 
+ 44-50 % AIF, melt with a current density of 0.05-2.0 
Aicm ata temperature within 700- 850°C over a pernod of 
2-10 min, so as to produce more heat-resistant 0.3-0.6 mm 
thick surface lavers on standard steels such as the 40Cr for 
replacement of high-cost special steels such as the 
330 r3Mo3V grade. 1s proposed (authors’ disclosure No 
4.741.097 - 16 Aug 89) by NV. Temnogorova. IP. Khara- 
man, EN. Simonoy. et al. at the Zaporozhye Industrial 
Institute. 7) An apparatus tor water-cooling rolled stock in 
hot-rolling mills. which includes a distribution chamber, a 
cooling tower, and a circulation system for recycling dirty 
water from roughing stands. finishing stands. and roller 
table. also equipment for thorough cleaning, has been 
developed (authors disclosure No 4,793,007 11 Dec 89) 


by S.Ye. Nikulin. GS. Pantelyat. S.V. Klimenko, et al. of 


the Screntific-Industrial Association “Energostal” (Steel 
tor Power Apparatus Construction). 8) An economical 
method ot producing high-grade cast tron, by proper 
preparation of the charge. controlling the melt tempera- 
ture. and pouring into molds at a temperature 0.8-1.6 % 
above the liquidus pornt of the alloy tron, also storing the 
raw materials in a stock room with both temperature and 
humidity control. at a temperature below the dew point 
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but not below OC. so as to minimize the number of blow 
holes, sand holes, and slag pits. is proposed (authors 
disclosure No 4,682,890 25 Apr 89) by AV. Masioy. EB 
Ten, VB. Belovodskiy, et al. at the Moscow Institute of 
Steel and Alloys. 9) A high-grade steel (0 04% 

1.OS-1.45 WS Si OO7R-1 4S Mn OTSOSs8 Or COOL 06 % 
1h, O.01-0.06 % Al, O.0005-0,005 % By addition of O10) 

0.06% Al increasing its ultimate tensile strength by a factor 
of 107-131. its percentage clongation by a tactor of 
1.04-1.45. and its impact strength at room temperature by 
a factor up to 1.5, has been developed (authors: disclosure 
No 4.721.815 - 19 Jul 89) by AA Avarkevich. TOA 
Yevtukhova, NF) Legeyda, et alo at the U kraimian Scien 
tific Research Institute of Metals. 10) A method of metal 
izing sintered porous articles, by electrochemical depos: 
tion of a coating of the same metal to fill the pores to a 
depth equal to |. 1-1. 3 times their width under a pressure of 
0.02-0.04 N/mm . tollowed by rolling the coated surtacc 

and subsequently heat treating the article at 600-700 Cin 
an inert atmosphere tor | h. so as to ensure a strong bond 
and a high heat resistance while retaining the continuity of 
pores underneath, 1s proposed (authors: disclosure No 
4.682.179 - 21 Apr 89) by VI Rober, 1A) Mayburos. and 
S.P. Raspopin at the Ural Polytechnic Institute Thy A 
method of more intensely but not less cconomicalls 
cooling metal sheet while it is conveyed, by cooling a 
demarcated zone of its top surface with jets of a gas-lnquid 
coolant whose discharge rate decreases unitormly trom 20 
“ above average at the entrance into this zone to 40% 
below average at the end of this zone. while its discharge 
velocity increases by 35-40 % in an inverse-cxaponential 
relation to the sheet surface temperature as the latter 
decreases along this zone. 1s proposed (authors: disclosure 
No 4.736.903 - 28 Jun 89) by AV Avramenko. VOK 
Shvetsov, A.L. Ostapenko, et al. at the Donetsk Screntith 
Research Institute of Ferrous Metallurgy and the ©irsk 

Khalil Metallurgical Combine. 12) A method of producing 
magnetic powders of alloys of rare-carth metals and tran 
sition metals, by first dissolving solid stock of the compo 
nent metals or of their compounds in CCl, + 10-90% 
HCON(CH,), at a temperature not higher than 150 © and 
subsequently heating the reactants at their decomposition 
temperature. is proposed (authors disclosure No 
4.807.940 - 30 Mar 90) by V-P. Selezneys. AL Karelin 
Ye. A. Filippov, et al. at the Moscow Institute of Chemical! 
Technology. 13) A method of rolling tubes lengthwise. by 
lubricating the rolls with cakes of solid lubricant while the 
tube stock 1s being reduced. pressing the cakes against the 
rolls in advance and removing them after a delay. both 
advance time and delay equal to the length of the lubri 
cated arc on the roll surtace to its point of contact with the 
tube metal divided by the peripheral velocity of the roll. rs 
proposed (authors disclosure No 4.646.911 - 7 Feb 90) by 
Yu.l. Blinov, Yu.M. losifov. VE Kuznetsov. et al at the 
Ural Institute of Ferrous Metallurgy. 14) \ composits 
microwave absorbing material (50-60 “Y Ni-7n territ 
powder, 1-5 “% Fe or Co coating on ferrite grains 
remainder epoxy resin) whose dielectric permittivity at 4 
GHz frequency changes by a factor of | 4-22 
noticeable change of its magnetic permeability has been 
developed (authors disclosure No 4.720.642 - 24 Jul SY) 


without 
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by VN Berzhanskiy. VL Ponomarenko. Ye D. Pershina 
etal at the Simferopol State University 


Improved Design of Vacuumizing Steel Degasser 
41 PULISBANI HVAT ALLORG in Russian Neo 10 
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iArticle by ABO Antipova, A.D. Sborshchik. ALA 
Krivoshevko. Gr A. Voronos., VL Rostenko. and V_\ 
Zagoyko. Magnitogorsk Metallurgical Combine. All- 
lL nion Planning Institute of Steelmaking. and “Magn 


nt Combine] 


| Abstract} The vacuumizing steel batch degasser operating 
at the Magnitogorsk Metallurgical Combine since 1972 
and processing 250.000. 300,000 tons otf metal annually 
has been redesigned tor higher productivity and better 
product quality. The diameter and the height of the suction 


nozzle are iereased trom 1020 to 1290 mm and trom 
1380 to 1S00 mm respectively. A welded permanent 
onnmection to the vacuum chamber replaces the bolted 


Nange coupling. a 250 mm thick inside lining replaces the 

*S mm thick one and a 200 mm thick outside lining 
4) mm thick one. The inside lining 1s made 
of fused periclase-chromiute retractornes, a minature of two 


places the 


rather than tive size tractions, and the outside one 1s made 
f cast corundum. 4 jacket of stainless steel metal the 
novzic prevents its oxidation and makes ut useful tor 
batches of molten metal instead of only 120-140 
such run the jacket 1s cut off and a new one 1s 
welded on. its 300-400 mm long skirt bemg replaced 
luring cach run) A cap of sheet metal 1s welded onto the 


h ne plate of the nozzic at the end of maimntenancc 

shutdown. to cover the inlet hole un ut and thus hermet 
ose the sacuum chamber as the latter 1s reheated to 

the operating temperature. This cap is then burned away 
wit! Asecen prior to the tirst ummersion of the nozzie in 
the n n metal. so that molten metal can again flow into 
1! qouun hamber With this new suction nozzic. the 
d ‘ ‘ process 146-283 batches of molten metal 
‘ maimtenan Shutdowns and thus 511.000) tons 

i big , 2 


Outlook for Use of Metals and Nonconventional 
Nlaterials 


i \/ Vi lilll Rap in R in’ N i] 

\rt » DT Rv zhonk 
\bstra It utlook for production of metals and non- 
nventional metallized materials 1s examined by concur 
tiv pe ting the demand tor \arnous materials and the 
lepletron of natural resources, in the USSR and in the US 
tot ip SN As the Gross National Product in both 
untrices 1s assumed to be increasing. the production of 
ious materials 1s cxpected to merease at various rates 
an even taster decreasing rate (copper. carbon steels). at an 
about equally decreasing rate (aluminum). al a steady rate 


special alloys. high-grade alloys. stainless steel. consumer 


in imcrcasing rate (advance polymer compos- 


high-grade 


] S| 
DiasStiCS? a 


ies. glass-tiher optics. engineering plastics 
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Structural plastics, conventional structural plastics), whik 
intense research and devclopment are underway in struc 
tured ceramics and cermets Progress is CApPected to MN 
made in materials with special biological as well as chem 
ical and physical properties for applications such as artih 
cial human organs, in materials with high mechanical 
Strength and heat resistance, ceramics and low-moleculat 
polymers with specific clectrical conductivity characterts 
tics to replace much less corrosion-resistant metals. Vt th 
same time, the demand tor materials can be lowered by 
designing products for longer lite and by minimizing the 
use Of scarce materials, and particularly increasingly scarce 
materials in the design of products. A usetul tool tor 
planning and predicting the demand tor and the produ 

tion of materials is a vector representation of the trend | 

the “degree of product compleaits | 
product sample” plane. A typical 
involved in materials science and devclopment is the 
acro-space indusiry 
placeable steel per aircraft 
mium. and of titanium replaceable by 
change. but that of aluminum will decrease and that of 
composite materials will increase 
tion of materials will necessarily have to include mor 
nearly complete extraction of metals trom th 
their recycling trom scrapped products. Figures > 


mass Of malernal pet 


ndustrs heaval 


where the weight tractrons of int 
ft stecl replaceable by tta 


aluminum will not 
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New Scheme for Production of Rails Hlardened by 
Heat lreatment 

YI*DOTIOB Moscow METALLUERG in B an \ 

\ Hinn tas 

[Article by DOK. Nesteros, VONO Yermotay \ \ 
Stepanos. AG: Menshikos, NOB Les chent md Yel 
Belkin, Ukramian Screntitic Research Institute of M 
allurg, and USSR Ministry of Metallurgical Indust: 


[Abstract] A scheme tor producing rails hardened hy heat 
ircatment 1s proposed which includes turnace heating and 
is applicable to long rails trom 40 m up. turnace heat 
being the only method of heat treating with the pron 

high productivity and long rails being preferred on account! 
of not only fewer yornts subject to heays dynamuc loads bu 
also lower maintenance costs. Treatment of a hot-rolled 
rail strip according to this scheme consists of 1) Cooling to 
YO0O-600 C for completing structural transformations over 


the entire cross-section. 2) heating its head in an inductor 
OF gas-flame furnace to the appropriate temperature tor 
subsequent quenching with a water-air spray. then sell 
tempering during continuous-sequential con in ; 
cooling on a cooler rack. 4) straightening with a roller 


leveler by stretching the entire rail strip. 4) cutting into 
scgements of gage length. followed by tinishing Operations 
such as drilling and countersinking bolt holes. Some heat 
from the rolling operation can be utihzed tor this heat 
treaiment. For estimating the temperature 
Strain distributions over the rail cross-sectron. the heat 
treatment process was simulated mathematically on a 
Standard System 1033 computer with the thermophysical 
properties of rail steel and their nonlinearity as well as the 
volume changes attending its structural transtormations 


Stress. and 
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laken into account. The deflection of a rai, maximum 
(49-55 mm radius of curvature) at the pre-quenching 
temperature and at the cooldown temperature. was tound 
to depend not only on technological parameters but also on 
the weight of a rail at the end of the heat treatment process 
and on the suttness of the quenching stands. The scheme 
was tested on SOO mm long R-S0 rail samples in a 
laboratory experiment at the Ukraiman Scientitic 
Research Institute of Metallurgy. Quenching produced an 
IS-20 mm deep case. A rail emerging trom the cooling 
zone had a convex head. Without aftercooling on the rack. 
the rail became concave with a LO? mm radius of curvature 
as it had cooled down naturally to room temperature 
\ftercooling on the rack to room temperature prevented 
this reversal of curvature so that the rail head remained 
convex with an approxamately SO mm radius of curvature 
The experimental data agree with theoretical estimates 
which contirms the feasibility of controlling the curvature 
of rans by attercooling. Further proyections indicate, more- 
over. the feasibility of producing durable 50-100 m long 
Straight rails with geometrical characteristics which meet 
the toughest world standards 


Cord Materials: Backup for Effective Spray 
( oating 

YI DOTITID NowosthirsA IZVESTIYA STIBIRSKOGO 
OIDITIENIY 1 AKADEMII NACA SSSR SERTID A 


TE AHINICHESAIAH NAUCK in Russian No 8. Oct WO 
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Zhenbaves and MA) Samsonov, 
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| Abstract) Considering that many retractive metals as wells 
as all oxides. carbides. and nitrides used as wear-resistant 
coating materials cannot be tormed into wire deposition by 
plasma spraying. it has been proposed to form the powder 
ft such a material with an organic binder into flextble cord 
Coating with a maternal in this torm requires a special 
technology. namely center teed of the cord into the heating 
7one tor atomization by several plasma jets merging sym- 
metrically around it. The binder either burns out of 
sublimates in the process while the coating material, either 
as a melt or sull as a powder. becomes suitable tor 
deposition. The plasmatron with two jets has built at the 
Institute of Physics (KiISSR Academy of Sciences) was 
used in an experimental feasibility study with cords of 
nontriable disperse materials. polydisperse materials. and 
fine-disperse materials. Cords were produced by extrusion 
using cellulose. polyethylene. an ester. or other organi 
substance as binder. In the experiment with nontriable 
disperse materials. cords 3.6 mm in diameter were pro- 
duced trom slurry of R-6MoSCoS high-speed tool steel 
powder with 4 wt.% binder and atomized by two jets of 
argon+air plasma (27 kW) converging at a 60) angle. The 
thus deposited coatings were found to have a high resis- 
tance to wear, including abrasive wear. In the cxaperimment 
with polydisperse materials. coatings of PG Ni-C rySi-B-2 
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selt-fluaing alloys were deposited directly trom powder, by 
fusion of the powder after deposition, and trom. cords 
made of 20-160 um powder tractions. Coatings deposited 
trom cords by two plasma jets (22 KW) did not require 
fusion, a desirable feature tor coating articles which do not 
tolerate intensive heating. Air plasma was used tor depo- 
sition of coatings from cords of PG(Ni-C oSiB 2-01 powder 
with 2-8 wt“o binder. Argon plasma was used tor deposi- 
tion of coatings from cords of PG(Ni-Cr)Si-B 2-03 powder 
without binder. In this experiment coatings were also 
deposited trom cords of 600r,C, + 4ONiN.9. 60WCO + 
SONNY TSTHC + SSNiIN,Y powders with 2-8 o binder 
and tor reference also trom Sv-O8 welding wire. The studs 
has contirmed the advantages of coating from cords made 
of powder material. namely: uniform feed and nearly full 
ulilization of coating material. firm tghtness of coating 
low cost of process. and less oxidation of metal by air 
plasma owing to oxidation of organic binder. Figures 3 


> 


tables 2. references Y 


Structure of Gas Stream in Plasmatron Channel 
with Permeable Walls and Porous Injection 

YI ODOTIIC NevosthirsA IZVESTIYA STBIRSKOGO 
OLDELENTIY A AAADENMITNILEA SSSR SERID 
TEL AVINICTIESAIAET NAGA in Russian Nos. Oot WW 
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a) 


[Article by LA. Bezrukoy. R-Ya Zakharkin. and YuR 
Shirokoy. Podolian Scientific Research Institute of 
Pechnologs | 


1 Pe 8387 S238 S62) 766 

| Abstract] The structure of a gas stream injected into the 
arc channel of a plasmatron ts analyzed. a channel 9.0 cm 
long and 5.0 cm in diameter consisting of two (or more) 
interelectrode insert segments with permeable walls 
between the anode and a diaphragm in tront of the 
cathode. Gas 1s injected into th: interelectrode gap tangen- 
tially through eight orifices mm in diameter trom the 
cathode at a rate G,. through two orifices 2 mm in 
diameter from the diaphragm at a rate Gi.. normally 
through the two permeable insert walls at rates Gr, and G, 
tangentially through six orifices 2.8 mm in diameter 
between the inserts ata rate G,. and tangentially through 
six orifices 2.8 mm in diameter trom the anode. First 1s 
considered confluent inyection through all orifices G 
(trom cathode) +G, (from diaphragm) + Gr, (from between 
inserts) + G, (from anode). Then ts considered counter- 
fluent tangential injection G, (from cathode) + G.) (from 
diaphragm) and G, (trom anode) + Gi, (from: between 
inserts). The complete radial profiles of tangential velocity 
and static pressure along the channel in both cases. also 
radial profiles of axial velocity in the case of Counterfluent 
injection, have been calculated tor various combinations 
of nitrogen injection rates. The results indicate that the in 
a channel with confluent tangential injection the path ot 
reverse flow closes up at much smaller ratios of tangential 
tO porous (normal) injection rates in a long channel with 
two inserts than in a short channel with only one. further 
increase Of porous injection shifting the closure toward the 
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cathode. Lengthening the arc channel by addition of more 
inserts does not destabilize it within the paraxial region, 
tangential twist of an injected gas stream evidently stabi- 
lizing it by shaping the radial profile of static pressure into 
a parabolic one throughout the length of the channel 
Counterfluent tangential injection shifts the much of the 
gas mass trom the channel periphery toward the axis, 
which facilitates intensification of the arc-to-gas heat 
transter and thus boosts the voltage. This has been con- 
firmed by a “hot” experiment. It ceases to be effective 
when the tangential injection rate 1s equal or close to the 
rate of direct injection, inasmuch as gradient of static 
pressure within the paraxial region will become zero and 
the arc may be diverted to the channel wall. 


UDC 621.793:620.1 


Porosity of Plasma-Sprayed Composite Coatings 
YIDOTIITA Novosthirsk IZVESTIYA SIBIRSKOGO 
OLDELENIYA AKADEMIT NAUK SSSR: SERIYA 
TE AHNICHESAKIKH NAUK in Russian No 8, Oct 90 
pp 37-72 


[Article by VV. Kudinoy. P.Yu. Peksheyv, ALF. Chistyy. 
and Ye.l. Yakovleva, Institute of Metallurgy iment A.A 
Baykov, USSR Academy of Sciences. Moscow] 


| Abstract] Experimental studies were made concerning the 
Structural characteristics of two porous composite coating 
materials produced trom powders by plasma spraying: 
ZrO, x Y,O,+ NiCr and W+ Cu. The ingredients were 
Z7r0,+ 4.26 wt% Y, O, powder, 80Ni-20Cr nichrome 
powder, grade W-5 tungsten powder, grade MA copper 
powder. Spraying was done in an open atmosphere under 
normal pressure in the “Plasma-Technik” (Swiss) appa- 
ratus with an F4-MB plasmatron using Ar+ H, mixtures as 
the plasma generating gas. Porosity was measured by the 
mercury method with an “Autopor 9200" (Micrometrix. 
USA) instrument and by microstructural examination 
including tractography. Thus have been determined both 
porosity and density of the composite coatings as well as of 
their ingredients, depending on the weight fractions of the 
latter (0-100 %) and on the spraying distance (80-170 mm) 
A further evaluation of the data has yielded two other 
important structural characteristics, namely the average 
diameter and the specific surface of pores, depending on 
the same process parameters. Differential porograms. 
diameter distribution (0.01-1000 um) of specific volume 
(m* per kg of material) have been plotted on the basis of 
these data. Figures 14; tables 3; references 20. 


Properties of Coatings Plasma-Sprayed From 
Ni-Cr-Si-B Alloy Powders 

YI DOTTIE Novosthirsk IZVESTIYA SIBIRSKOGO 
OIDELENTIV A AKADENMIT NAUK SSSR: SERIY 4 
TEKHNICHESKIAH NAUK in Russian No 8, Oct 9O 
pp 103-108 


[Article by V.G. Demidov. Institute of Coal. Siberian 
Department. USSR Academy of Sciences. Kemerovo} 
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{Abstract} An experimental study of coatings plasma- 
sprayed trom PG (Ni-Cr)Si-B 3,4 selt-fNuxing alloy powders 
was made, with the composition of these powders varied 
from hundredths of a percent C to several percent B, Si, Fe, 
and to 20 “ Cr. Steels of standard series were coated ina 
PP-25 plasmatron, its current being varied over the 300- 
450 A range at voltages of 35-40 V. As the plasma 
generating gas. Ar + up to 10 “% N, was used. After 
deposition the coatings were fused by heat treatment with 
an Oxypropane torch or in an electric furnace at 1OSO'C, 
phase transformations and structural changes having 
occurred in the process. The microstructure of the coatings 
was then examined and their porosity determined in an 
“Epiquant™ analyzer with x1000° magnification. Phase 
analysis was performed in a DRON-3M x-ray diffracto- 
meter with a CuK, -radiation source and a -radiation 
filter. Adhesion strength was measured with an ALA-TOO 
apparatus and a 2054 R-5 press. Hardness and microhard- 
ness were measured with a 2140 TR Rockwell tester and a 
2137 TU Vickers tester respectively, the latter with 49 N, 
98 N. and 153 N indenters giving more accurate readings 
Evaluation of the x-ray diffraction data according to the 
Brage-Wulff law and using constitution diagrams for the 
Ni-Cr-Si-B system revealed a-phase Ni-Cr, Ni-Si, Ni-B 
solid solutions, tetragonal and hexagonal Ni,B. Ni.Si,. 
Cr.Si, phases, possibly also B,C and BN phases. Porosity 
was measured volumetrically by the metallographic 
method, which yielded a pore size distribution mathemat- 
ically describable as a gamma distribution IX) = NBYX" 
ie’ Tia) (X- mean diameter of pores within a size 
fraction, N- normalizing factor) with different values of 
N.a.$ before and after fusion. The adhesion strength was 
anomalously high. becoming on the average by 140.7 
N/mm higher after fusion and thus comparable with the 
Strength limits of structural steels. Hardness measurements 
revealed a stratification of the coatings into an indepen- 
dent upper coating layer 1.0-1.5 mm above the base metal 
depending on the load. a transition layer including a 
200-400 tm thick diffusion sublaver. and a homogencous 
laver of base metal underneath. The hardness of the 
transition layer decreased as tts thickness decreased under 
load. the hardness readings here thereiore being unstable 
Figures 4. tables |. references || 


Interphase Heat Fxchange During Radial- Annular 
Injection of Disperse Material Into Plasma 
Stream 

YI -DOTITB NovosthirsA IZVESTIYA SIBIRSKOGO 
OIDLLENIVAAKADENMITNAIUK SSSR: SERIY A 
LEAHNICHESAIAH NACK in Russian Nod. Oct 90 
pp 3 , 


{Article by O.P. Solonenko and A.L. Sorokin, Institute of 
Phermophysics, Siberian Department. USSR Academy 
of Sciences. Novosibirsk | 
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| Abstract] Treatment of disperse materials in plasma jets 
is considered, radial-annular injection of powder into the 
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plasma ject being proposed as an improvement over 
known conventional methods. Its advantages are higher 
productivity and efficiency. owing to formation of a 
radially converging axisymmetric powder jet directly 
behind the anodic arc spot and thus avoidance of powder 
precipitation on cold plasmatron walls. Another adv an- 
lage is the possibility of using interchangeable accesso- 
ries such as diffusers with hot walls. A physical model ot 
this process 1s constructed tor an engineering design and 
pertormance analysis, the main two concerns being the 
dynamics of powder flow through the initial plasmatron 
channel segment and the attendant interphase heat 
transter trom the axial stream of hot gas to that powder 
Inasmuch as the powder particles do not have sufficient 
time to spread over the channel cross-section and the 
flow of powder ts thus highly localized, the portion of the 
channel cross-section they occupy will be determined by 
turbulent diffusion as well as by their initial diameter 
and velocity. For an approximate analysis. the plasma 
Stream 1s treated as turbulent stream of a hot homoge- 
neous gas not influenced by powder particles. The tra- 
jectory of a solitary powder particle in it is calculated 
accordingly. whereupon the effect of turbulent diffusion 
(random process) on its trajectory is estimated on a 
Statistical basis. Neat are considered the spread of initial 
particle diameters and the resulting spread of dynamic 
relaxation time. The problem of powder flow dynamics 
iS then coupled to the problem of thermodynamics. this 
being a multiparametric problem owing to the tempera- 
ture dependence of thermophysical properties. Calcula- 
tions are somewhat simplified by averaging the specitic 
heat of both powder material and plasma gas over a 
given temperature range The heating of a powder par- 
ticle iS described by the two-dimensional ditterential 
equation tor the rate of its temperature rise as the sum of 
its axial velocity times the axial temperature gradient 
and its radial velocity component times the radial tem- 
perature gradient, equal to the difference between gas 
temperature and powder temperature divided by the 
thermal relaxation time. This equation. in the approxs- 
mation of a constant thermal relaxation time t, 
cpD- (6KN,,, (c.p- specific heat and density of powder 
material. D- diameter of powder particle. K- thermal 
conductivity of gas at its temperature. Nu- Nusselt 
number). 1s converted into a partial differential one tor 
the enthalpy of a yet of powder particles. This equation 1s 
then solved tor the total enthalpy of the powder. On the 
basis of this complete model and specific numerical 
process data pertaining to alumina powder and au 
plasma. radial-annular injection into an axial gas stream 
is Compared with conventinal unilateral transverse injec- 
tion into the anode nozzle and shown to have much 
better performance indicators. Tables |: references 10 


Thermal Processes and Structural Changes 
During Laser-Beam Alloying of Steel Surface 
Y)-DOTIID Novwosthirsk IZVESTIYA SIBIRSKOGO 
OIDELENTIY A AKADEMII NALA SSSR SERIY 4 
TEL ALINICHESAIKH NAOCK in Russian No Ss Oot WW 
pp Y4-YN 


[Article by VP. Larionoy. N-P. Bolotina, FG 


Vinokuros. and T.V. Argunova. Institute of Problems in 


JPRS-L VIS-91-006 
10 June 1991 


Engineering Physics. Siberian Department. USSR 
\cademys of Sciences. Yakutsk branch] 


1 621 793 5389 [84 28 

[Abstract] Alloying a steel surface by laser-beam ts ana 
I. zed tor the effect of attendant thermal processes on both 
Structure and chemical composition of the surtace layer 
Theoretical calculations are based on the model ot tran 
sient heating and cooling during treatment by a heal sourcs 
which moves in one direction at a constant velocity V and 
forms a spot with a Gaussian intensity distribution. Solu 
tion of the Corresponding equation of heat conduction tor 
a metal occupying the 7 1) half-space and a laser spot 
moving along the ON axis yields the temperature field 
Tix.y.7.t) integral, The absorption coefficient as well as 
thermal conductivity and thermal diffusivity of the metal 
have been assumed to be constant) Thermal effects ot 
phase transitions and heat dissipation trom the meta! 
surface have been assumed to be negligible. The laser spot 
radius 1 fixe Vee yo] Gin a cylindrical sysiem of 
coordinates moving with the laser beam) and the heat 
penetration depth 7 are treated as small parameters tor 
calculation of the temperature changes AT relative to the 
initial temperature T,,. assuming the characteristic ime of 
thermal processes in the affected metal layer to be of th 
order of (LOL s and the velocity of the laser spot on the 
surtace to be much lower than the laser beam diameter 
divided by that characteristic time. Expressions tor the 
melting depth and the threshold laser power to reach the 
melting point T. melting point are obtained after return to 
the stationary rectangular system of coordinates. where 
upon an equation of kinetics 1s obtained tor both heating 
and cooling rates OT t On this basis have been plotted 
isotherms and lines of equal cooling rates in a cylindrical 
Slug of metal twice as wide (radius 2 mm) trom the center 
ot the laser spot and twice as deep (2 mm) from the surface 
as the T, rsotherm. Structural changes are analyzed on the 
basis of expermmental data. a 0.3-0.4 mm thick coating 
from Ni-Cr-Si-B powder having been deposited on low- 
carbon steel by plasma spraying with a C).-laser with 
stepwise 19-15-12 kW power regulation. Steel specimens 
were moved under the normally incident laser beam at a 
velocity of 2 cm/s and the laser spot, 1.0 mm in diameter 
was thus made to scan the surface at this rate. Microstruc 
tural examination revealed a nonuniform structurization 
after melting. a fine-grain layer over a granular structure in 
the crater underneath with small dendrites with undevel- 
oped second-order axes fanning out in the direction of heat 
flow. The chemical and phase composition of the surtace 
layer. depending on the treatment conditions, was found to 
be determined by flow of molten material under pressure 
of its Vapor and attendant mixing during intense es apora- 
tion rather than by diffusion and thermocapillary mixing 
()n this basis has been determined the Ni. Cr. and Si 
distribution (wt“o) across the thickness of the alloyed 
surface laver as well its actual thickness. all changing 
appreciably with decreasing laser power. Figures 2. tables 
|. references 6 
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